











JOURNAL” GAS |IGHTING 


WATER SUPPLY& SANITARY IMPROVEMENT 


Vou. LXVII. No. 1729.) LONDON, JUNE 80, 1896. [48TH Yuar. Price 6d. 


Tue SILICA FIRE-BRICK [ane ar (tal Ch, PARKER & LESTER. 


COMPANY, 
OUGHTIBRIDGE, near SHEFFIELD, LIMITED. Manufacturers € Contractors. 


MANUFACTURE Tum Onty Makers oF 


- SILICA BLOCKS, LANEMARK CI N PATENT ANTIMONY PAINT, 
GANREL Parker's Imperial Black Varnish, 


Oxide Paints, Oils, and General Stores 
























































BRICKS, ann CEMENT; ann GAS COALS. 




















OF SUPERIOR QUALITY for Gas and Water Works. 
FOR GAS - FURNACES. uiddedtlions dnt Anuimine die idimmni aaa. 

Trade Mark: “ SILICA.” cation to bse ty pei or het eg pits 
These Goods (largely used in Gas, Glass, L ANEM ARK COLLIERY 
Iron; and Steel Works) are, on account j ‘ BEAR CREEK” CANNEL. 
of their NEW CUMNOCK, N.B. LOG MOUNTAIN GOAL, GOKE, AND TIMBER CO. 





GREATER DURABILITY, PINEVILLE, KENTUCKY, U.S.A. 
Cable Address: “ Hull, Pineville.” 


Strongly recommended where EXCES-|Shipping Ports: All the principal — 


SIVE HEATS have to be maintained. Scotch Ports. W. J. WILSON & CO., ‘enon ‘Wim, Gcsnen St., E.C 














NORTON’S PATENT 


“ABYSSINIAN” & ARTESIAN TUBE WELLS, 


FOR TOWN WATER-WORKS AND OTHER SUPPLIES. 


The following Town Water-Works Supplies have been obtained by this System, viz.:—Abbott’s Langley, Aldershot, Alnwick, Cirencester, Hertford, 
Lechlade, St. Albans, Shrewsbury, Skegness, Southampton, Stony Stratford, Swansea, Wallingford, Watford, West Worthing, ‘Wimborne, &e. 


LE GRAND @& SUTCLIAFE'E", 
HYDRAULIC ENGINEERS, 100, BUNHILL ROW, LONDON, E.C. 


il A T IS THE 
MELDRUM 


DUST-FUEL FURNACE? 


MANY sy gt ges WORKING AT GAS-WORKS. 


Write or Catalogue-—- 


MELDRUM BROS., ATLANTIC WORKS, MANCHESTER. 


Also at ars LEEDS, NEWCASTLE, LIVERPOOL, and BIRMINGHAM. 
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DANIEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


(ESTABLISHED 1'765), 


MIAMUFAGTURER OF TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds of GAS APPARATUS, 
Wrrought-Iron Roofs, Bridges, Girders, &c., 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of Wrought-Iron Work. 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 


EDWARD COCKEY & SONS, Limep, 


ENGINEERS & CONTRACTORS FOR GAS-WORKS, 


MAKERS OF FISH AND SMITH’S PATENT (NO. 5108) OVERFLOWS FOR REGULATING 
THE SEAL IN GAS-WASHERS, &c. 
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THE IRON-WORKS, FROME SELWOOD, SOMERSET. 


London Office: BRIDGE HOUSE, 181, QUEEN VICTORIA STREET, E.C. BALE AND HARDY, Agents. 


oe ao pa 


insane 





HIGHEST 4WARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. 
—11 MEDALS. — 


~ SAMES RUSSELL & SONS LIMITED“ 


CROWN 
WBE NORAS - 





£3 EDN ESBURY , ENGLAND | 


MANUFACTURERS | OF ToBEs AND Terenas OF EVERY + DESCRIPTION. 


WROUGHT-IRON OR STEEL MAINS UP TO G FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC. 


LONDON: MANCHESTER: BIRMINGHAM: LEEDS: 
108, Southwark Street. 88, King Street West. 114, Colmore Row. 6, Mark Lane, New Briggate. 
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THOMAS PIGGOTT & CO., Ltp., BIRMINGHAM. 
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MANUFACTURERS SOLELY 


HUMPHREYS & GLASGOW’S PATENT CARBURETTED WATER-GAS PLANT. 


INSTALLATIONS have already been supplied, and are in operation at the followin ¥ Gas-Works: COPENHAGEN, BELFAST, GLASGOW, 

BRUSSELS, SANTIAGO, SWANSEA, TOTTENHAM, LIVERPOOL, BRIGHTON, BATH, PRESTON, SOUTHPORT, NEW YORK, 

NEWBURGH (N.Y.); and are in course of erection at: BELFAST ’(Second Contract), EDINBURGH, TOTTENHAM, WINCHESTER, 
HOYLAKE, MANCHESTER, BRUSSELS (Second Contract), ST. JOSEPH (MO.), HOLYOKE (MASS. ), SHANGHAI. 


All Particulars from Patentees: 9, WICTORIA STREET, LONDON, S.W. 


BEST 


t AS 60 Al. REAL OLD SILKSTONE GAS COAL, 





Address THE STRAFFORD COLLIERIES COMPANY, 
r BARNSLEY, SOUTH YORKSHIRE. 





NEWTON, CHAMBERS, & CO., LIMITED. 


THORNCLIFFE IRON-WORKS, Samad SHEFFIELD, . 


MANUFACTURERS OF 


SLIDE VALYES, CAST-IRON RETORTS, WROUGHT AND CAST IRON PATENT 
WITH RACK & PINION RETORT-BED FITTINGS, CONDENSERS, CENTRE-VALYES 


siianel ce Saket And Retort-House Appliances SCRUBBERS, & WASHERS, te weting Reien 


REWS of all sizes. Also Bye-Pass & Stop Valves. 
ac a Ae TAR AND LIQUOR PUMPS, &6. : 


GASHOLDERS, Iron Roofs, Columns, Girders, Floor Plates, 
Gasholder Tanks. Tools, &c. 
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PURIFIERS with Planed Joints, 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS, and SPECIALS. 
WoonpD GRIDS. 
CAST AND WROUGHT IRON TANKS AND CISTERNS. 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 


Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 


GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 
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BROSSLEY'S “OrT0" GAS-ENGINES 














REPRESENTS NEW W TYPE 10-HORSE POWER NOMINAL HIGH- 
SPEED ELECTRIC-LIGHT ENGINE. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 
HARRIS & PEARSON, 


STOURBRIDGE, ENGLAND, 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


THE GAS-METER COMPANY, 


MANUFACTURERS OF LIMITED, 


~ WET AND DRY GAS-METERS, a ap GOVERNORS, GAS APPARATUS, ETC. 














Tm Till MM 
mm il AD 


Ta 





SQUARE STATION METERS WITH 
PLANED JOINTS 





S—SVO 
IVOINGNITIAO NI SUMLAN NOLLVLS. 





DESIGN No, 2 PATTERN. 
STATION METERS MADE AT THE COMPANY'S WORKS, OLDHAM, Latz WEST & GREGSON. Established 1830. 
For Prices and Particulars apply to 


R. He ANDREWS, General Manager. 


Works: 238, KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 
Telegraphic Address: “METER.” 





{See Advertisement on back of Wrapper, 























June 30, 1896.] JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 1483 








DIAGRAMS (ILLUSTRATING REPRESENTATIVE 


ROPE GASHOLDERS 
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BIRKENHEAD p 
60-0" D1A® x 30°-0'ocer | 


MIODLESBROUGH 
184-0" ow! x 30-O'vece 




































































| 2.200000 CUB. FEET CamaciTY | 
2.250000 CuB.FT CAPACITY 1634 
pbs ele 
{ ————— cme | 
| MULTIPLE POWER SYSTEM | 
t i 
895 THREADING OF ONE ROPE ee -- 
poet : : : I 1 L I = ; i Sete I | as an ws ON SINGLE HOLOER —— 
ae ae = | 
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MP TERRACE WILL HAVE PLEASURE IN ANSWERING ALL ENQUIRIES IN 4 
REGARD TO THIS HOLOER Two LiFTs aoved To A Twolir tT HoLOER 
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Ropes on 3Lirts 




















= 
Se S.IGo Biexemncao 
Ld SATISFA on TO STA’ Lt 
' MILAN | Om a TWO LIT Te 
'6e4 witHo tone OF COLUMNS «3 worm 
18392 s OUR wike more Sysrem. Dum at 
| | Gace ow Oct. 2 R'WAS AT (TS GREATEST HEIGHT (IZ0PT) 
J ‘ SA’ SAY IT. WAS THE ST €sT nococr works. THe 
wi on CCASION WAS 246.85. PER SQUARE FOOT AS 
ou — G Biosron O1 vaTony BiRKENHEAD. In THROUGH 
THE WHOLE OF OCTOBER WE EXPERIENCED EXCEPTIONALLY HEAVY 
= ER AMD OF COURSE THE HOLOER OURING THAT TIME WAS TESTED 
ee. POSITIONS BUT WITH THE SAME UNVARYING STEADINE SS. 
pean WHEREVER A MAXIMUM STORAGE (S REQUIRED ATA MiniMUM COST TOUR 
pes ki cM CAN Give + Siento T.0.Parensonm. Encumecee 
WEA 
t Srar ° 
DOFPTING Your SYSTEM IN THs 
vTURE” Siento CB Tur THREE ROPES tue MINIMUM NUMBER 
eer 





Note Dincction of Arrows 


THESE HOLDERS ARE CONSPICUOUS FOR STEADY AND LEVEL WORKING UNDER ALL CONDITIONS, THEY WORK WITH MUCH LESS 


FRICTION ‘AND (tRREGULARITY INAGALE OF WIND THAN GASHOLDERS WITH COLUMNS, ANDARE ALWAYS STEADY. 


ASHMORE BENSON PEASE & C? L?®. 


GAS WORKS CONTRACTORS 
STOCKTON-ON-TEES 


LATEST 


IMpIOVEMENLS in Sulphate or Ammonta Apparatus 


(COLSON’S PATENT) .. 


EXTRACT FROM ENGINEER’S REPORT— 


“I can now obtain GO Tons of Sulphate of Ammonia per week with ‘Colson’s’ Still, using ONE Boiler, whereas, with 
my former continuous plant, TWO Boilers were required to produce @O Tons per week.” 


For Prices and Particulars, apply to the Sole Makers— 


ASHMORE, BENSON, PEASE, & CO., LiMiTED, 


Gas-Works Contractors, STOCKTON-ON-TEES. 


() BERLE eee 

















Manufacture § supply best wey 
“Gas Retort Or incinc™) 
Special Bricks & Blocks for GENERATOR & REGENERATOR FURNACES. 


FIRE BRICKS, LUMPS,& TILES, BLUE STAFFORDSHIRE VITRIFIED BRICKS FOR PAVING, 3 &-<: 


EVERY REQUISITE FOR GAS-WORKS. Retort Setters sent to Lag of the Kingdom. 
Lond + (Contractors for the erection of Retort-Benches complete. 
ry Gas Engineers and Contractors, 


BALE & HARDY, snnsz House, 181, QUEEN VICTORIA STREET, B.C. 
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THE WIGAN COAL & IRON CO., LIM” 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL a COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Midland District Office: PRINCE'S CHAMBERS, 6, CORPORATION STREET, BIRMINGHAM—Sole Agent : A. C. SCRIVENER. 


TELEGRAPHIC ADDRESS: “WIGAN BIRMINGHAM.” TELEPHONE No. 200. 


London District Office: 6, STRAND, LONDON—C. PARKER & SON, Sole Agents. 


TELEGRAPHIC ADDRESS: “ PARKER LONDON.” 


THE LIVERPOOL METER GOMPANY, LTD. 


Patent New Prepayment Meters. 


THE 
*“ PERFECT ” 
AUTOMATIC. 














Simple! Positive!! Accurate!!! 





The only Prepayment Meter 

with no Springs, Counter- 

Balance Weights. or Frictional 
Gearing to get out of order. 





DRY. 


Particulars on Application to the COMPANY, 8, Tower Chambers, LIVERPOOL. 


ECONOMY IN PURIFICATION. 


INCREASE THE EFFICIENCY OF YOUR PURIFIERS BY ADOPTING 


CRIPPS’ PATENT BYE-PASS VALVES 











ne 


DF Se late rmx: ’ 2 EOE thy 
TS a ae nS Oi Sd Ne 


4, 
a 


WT 


‘ References and 

Particulars can 

be obtained from 
Ep Ae ee 5 the Makers— = — Part ee 
Cc. S& W. WALKER, MDLAND TRON-WORKS, ‘DONNINGTON near NEWPORT, SLOP; and 
J. EVERY & SON, PHENIX IRON-WORKS, LEWES. 





Practical Experience proves their Economy. 





‘TVLT} YSNo104} Jey ssopio Suryeoder ore sus9ulsUy 






peat 
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KIRKHAM, HULETT, & CHANDLER, Lp 


8 & 4, Palace Chambers, Bridge Street, Westminster, S.W. 








PATENT 


“STANDARD” Wasnen-Scrupsers 


= 5O5 in use, and several in course of construction. Maximum 
Washing Surface. Minimum Back-Pressure and Power required to drive 
Efficiency Guaranteed. 





MARSHALL’S PATENT BRUUN’S PATENT BURMEISTER & WAIN’S 


TAR-EXTRACTOR. WATER-SOFTENER. = TAR-SEPARATOR. 


Extracts all the Tar without Prevents all “Scale,” and Extracts over 99 p.c. of Ammo- 
choking up. saves Fuel, &c. niacal Liquor from Tar. 





FOR OTHER SPECIALITIES, SEE LAST AND NEXT WEEK’S ISSUE. 





Prices, &c., on application to abowe address. 





THE 


MAXIM PATENT GARBURETTOR 


FOR ENRICHING GAS IN BULK. 


Over 5@©O Maxim Patent Carburettors have now 
been fixed, capable of enriching 


650,000,000 


CUBIC FEET OF GAS PER DAY. 


Among the Companies supplied are The Gaslight and Coke Company, the South Metropolitan Gas 
Company, Birmingham Corporation, Manchester Corporation, Rochdale Corporation, Bristol Gas Com- 
pany, and many other Works, both large and small, where they have been working in some instances 


for the past FOUR YEARS. 


More Gas and saleable Coke per ton of Coal Carbonized is produced; saving Capital, 
Labour, Fuel, Wear and Tear, &c. 


The Enrichment is INSTANTANEOUS and PERMANENT. 
The Carburettor is inexpensive, easily fixed, and entirely supersedes the use of Cannel. 


SOLE AGENTS FOR REDWOOD & CLOWES’ INFLAMMABLE VAPOUR & GAS DETECTORS. 


Dealers in Carburine and all other Naphthas for the Enrichment of Gas. 
FOR PRICES AND FULL PARTICULARS, APPLY TO 


1H GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, E, C, 



































- Chester le Street Huntingdon 


COLOUR WORKS, WOLVERHAMPTON. 
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Some of the Gas-Works and Local } Some of the Gas-Works and Local 
Authorities using Crosbie’s , Authorities uging Crosbie's 
Manufactures, PAINTS PAINTS Manufactures, 
do Ch wig on Hyth ‘Knodh tor 

Aberdovey _ esterton ythe es 
Abergavenny Clitheroe GAS- WORKS. ay ‘GASHOLDERS. Ilkeston Roscommon 
Airedale Cobham Irthlingboro’ Rugeley 
Aldridge Coleshill Contractors to Her Majesty’s Government, the Indian Government, the Johannesburg Hearheoongh 
Alfreton Colombo Natal Government, the Turkish Government, the Netherlands Railway, Kegworth Seaham Harbour 
Antrim Collingham the London County Council, &c., &c. ; Kilrush Seisdon 
Armagh Colney Hatch Kildwi Shifnal i 
Ascot Coventry Kirkburton Shipston-on-Stour 
Aylsham be a Knutsford Sidmouth 
Ballymena Leamington Skibbereen 
Beaumaris <n Ledbury Slough 
Bentham Dewsbury Leek Southam 
Bewdley Downpatrick Leven, N.B. Southend © 
Bideford Dursley Limerick Stafford 
Birmingham _— East Ardsley ; London Stamford 
Blackburn Eastbourne Loughborough Strood 
Bognor Elland o Al W S Lymington Stroud 
Bollington Ellesmere : | Merthyr Tydfil Swinton 
Boreham Elstree Hi Milborne Port Sudbury 
Bramham Eye Napier (N.Z.) Tetbury 
Brandon Farnham North Middlesex Tokio 
Bridgnorth Felixstowe Outlane Uppingham 

; pra ene Guaranteed genuine and free from adulteration, and specially pees vats 
Bromsgrove Gotey made to withstand Gaseous Fumes. Destin Warwick 
Broughty Ferry Halesowen : “ — Port Elizabeth Wexford 
Builth r Hanley Catalogue and Testimonials on Application. Portrush Wigston 
Burton Hendon Portsmouth Willenhall 
Buxton Hinckley a Pwllheli Witney 
cot t= ADOLPHE GROSBIE, LTD, =~ v= 
a a 5 — Raunds Wolverhampton 
Castleford Huelva 

Richmond 


Workington 








R. DEM 
i> ELLAND, YoRKs. 


RETORT-SETTINGS. 


GENERATOR FURNACES, 
REGENERATOR. FURNACES, 
SIMPLE DIRECT-FIRED FURNACES, 

THROUGH & SINGLE BEDS, 
SUITABLE FOR 


LARGE 
SMALL 
GAS-WORKS. . 




















STER & SO. 





D. 













CONTRACTS FOR COMPLETE INSTALLATIONS. 





GIVING THE HIGHEST WORKING RESULTS, THE MOST PERFECT HEATING, GREATLY 
INCREASED DURABILITY, THE LOWEST FUEL CONSUMPTION. 


FPO. IOC LOLOL LPO POUL ORLTR FP - 


PLANS AND ESTIMATES ON APPLICATION. 
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THE 


Incandescent Gas-Light Co, 


LIMITED. 
(WELSBACH Patents.) 


Pronounced by Mr, Justice Wills, and confirmed by the Court of Appeal, to be 


be 
A PIONEER INVENTION.” 
FURTHER DEVELOPMENTS; ENORMOUS ECONOMY; 
IMMENSE SUPERIORITY; IMPORTANT IMPROVEMENTS. 


THE NEW “GEM” BURNER, 5s. 6d. 
THE NEW “GEM,” 5s. 6d. 
THE NEW “GEM,” 5s. 6d. 


35-Candle Power from 1:2 Cubic Feet of Gas!!! 


THE “GEM” BURNER IS SPECIALLY SUITABLE FOR DOMESTIC LIGHTING. 
GREATLY IMPROVED DISTRIBUTION OF LIGHT. 


IT IS THE BRIGHTEST “GEM.” 
20 Candles per Cubic Foot of Gas!!! 











THE MOST ECONOMICAL 
THE MOST BRILLIANT LIGHT 
THE MOST HEALTHY 
THE CLEANEST GAS 

THE “GEM” BURNER, 5s. 6d. 


THE “C” BURNER, 6s. Gd. 
THE “C” BYE-PASS BURNER, ‘7s. 6d. 





Further Particulars and Price List can be had on application to the Company’s Agents or 
leading WHOLESALE HOUSES, or to the 


INCANDESCENT GAS-LIGHT CO., Ltd., 


14, Palmer Street, Westminster. 
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THOMAS GLOVER & CO.’S 


PREPAYMENT METER 


For Pennies, Shillings, or any Coin. 









J | Simple in Mechanism. 
| Positive in Results. 
Price Changer /n Situ. 


oe 
aes || GUARANTEED FOR FIVE YEARS. 








Telegraphic Address: “GOTHIC LONDON.” Telephone No. 6725. 


THOMAS GLOVER & CO.., 


DRY GAS-METER MANUFACTURERS, 





214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 





MANCHESTER: 
387, BLACKFRIARS STREET. 
Telegraphic Address : “GOTHIC.” 


BIRMINGHAM: 
38, BRIDGH ROW, DERITEND. 
Telegraphic Address: “GOTHIC.” 


PARKINSON'S 


PATHINT 


| AQUILIBRIOM 
6 GOVERNORS, 


: ! E | A very large number are now at work; and all 
= ’ =| Engineers who have adopted them speak in 
7 unqualified terms of their great efficiency. 


BRISTOL: 
62, VICTORIA STREET. 
Telegraphic Address: “GOTHIC.” 





























COUNTERBALANCE or AIR VESSEL, 
as desired. 


“\<—= Wo, FOUR, or SIX COLUMNS and GIRDERS. 
WEIGHTS or WATER PRESSURE. 


PBPAPPLAPNS 


COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, 
t2O RI DOR. BIRMINGHAM. 
Telegraphic Address: “ INDEX.” Telegraphic Address: ‘‘'GAS-METERS.” 


[See also Advt. p. 1500, 
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EDITORIAL NOTES. 


The Legal Position of the Incandescent Gas-Light Company. 
Tue De Mare appeal against the judgment of Mr. Justice 
Wills in the great incandescent gas-light patent case was 
dismissed unanimously iast Wednesday, with costs, by the 
Court of Appeal composed of the Master of the Rolls, 
Lord Justice Kay, and Lord Justice A. L. Smith. A full 
report of the proceedings is given elsewhere. In face of 
this result, the losers will hardly take any further steps 
with the forlorn hope of retrieving their fortunes; so that 
this chapter of the record of a most important and 
interesting litigation may be safely regarded as closed— 
leaving the Welsbach interest on the highest possible 
pinnacle of legal security, as it had already attained an 
unprecedented technical triumph, and an extraordinary 
commercial success. The history of the incandescent gas- 
light will stand in the records of patented inventions as a 
bright example of the results attainable when science, 
genius, perseverance, technical skill, and commercial 
ability combine to give the world something that is wanted, 
wanted largely, and cannot be had by other means. The 
immediate legal victory of the Welsbach interest is a 
notable reward of the masterly direction of a lawsuit which 
was not stinted of the aid that forensic ability, expert 
testimony, and ample resources can afford in support of a 
case intrinsically strong; but it is also impossible to regard 
it otherwise than as an endorsement of the popular view of 
the rights of the matter. There never was a marketable, 
usable incandescent gas-light until Dr. Auer von Welsbach 
made one; and he and those associated with him in the 
protection, exploitation, and development of his great 
invention are to be congratulated upon the fortune that has 
waited upon their work and enterprise. It is not so often 
that the true and original inventor of a successful novelty 
of any kind reaps the reward of his merit, either in the 
shape of fame or money, that one need begrudge Dr. Auer 
and his associates hearty felicitations on the kindness with 
which Fate has treated him and them. 

There are many aspects from which the Welsbach light 
may be regarded; but we cannot attempt to discuss more 
than one—that which it presents from the standpoint of 
those who are concerned to maintain the stability, and 
further the continuance in prosperity, of the industry of 
illuminating gas supply throughout the world. Wedonot 
believe that either the one or the other condition is bound 
up with the popularity of the incandescent gas-burner, to 
say nothing of the validity of the Welsbach patent. The 
gas industry did very well before the incandescent burner 
was ever heard of; and it is the magnitude and universal 
appreciation of the essential convenience of gas lighting 
that gave to Dr. Auer his opportunity, rather thar his 
ingenuity which has hitherto advanced the industry. The 
benefit, let us say, is mutual. What Dr. Auer undoubtedly 
did for gas lighting was to give the public a meritorious 
novelty in the way of using it, which, after a painful period 
of suspense and probation, was duly appreciated. There 
is no need to apologize for the reserve that gas engineers 
and others displayed towards the new Austrian comet 
when it “swam into their ken” with a good deal of 
more than usually diaphanous “tail.” The invention was 
essentially one for an “outsider” to make. No gas engi- 
neer who had learnt all that was known about the use of 
gas for lighting purposes would have deemed it possible to 
make a satisfactory gas-light in any such way. A chemist 
brought it out; and no gas engineering credentials were for 
a long time forthcoming to vouch for its satisfying those 
practical requirements which everybody knew must be met 
if the thing was to come into anything like general use. 
What did gas engineers and lighting specialists know 
about the “‘ rare earths,” and the selective incandescent pro- 
perty that belongs to some of them? What did anybody 
(not excepting Dr. Auer) know of all this when he began 
experimenting with his ‘‘mantles”? So far as the gas 
industry was concerned, the incandescent gas-light was as 
much a discovery as an invention; and nothing that was 
advanced against Dr. Auer at the recent trial can upset 
or depreciate the plain facts that the creation of a 
working incandescent gas-burner was his, the type of it was 
settled once and for all by him, and everything else that 
has been done since in the same line is also after the 
pattern he set. 

Perhaps we may be permitted here to make an exception 
for the shape in which the defeated rival of the Welsbach 
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light—the De Mare flat-flame burner with an incandescing 
fringe—was presented to the English public. On the face 
of it, this was something dissimilar to the now familiar 
‘*mantle;” and the English members of the De Mare 
Syndicate were careful to make it plain from the first that 
the issue between their appliance and the Welsbach pro- 
perty was to be tried out in the regular way. It was at 
least a fair challenge and an open fight. All the same, we 
never thought much of the De Mare arrangement, from 
the technical point of view. Into the consideration of the 
remaining litigation through which the Welsbach pro- 
prietary will yet have to wade, we cannot now enter. We 
are glad, however, to observe that the Incandescent Gas- 
Light Company are disposed to give the public practically 
as great a benefit, in the matter of cheapening the system, 
as could have been obtained by the destruction of their 
master-patent. This is really a subject of national concern, 
so deeply has the taste for this system of gas lighting 
penetrated through the community of gas consumers. If 
the Company continue to act upon this wise policy, it will 
hardly be worth anybody else’s while to go into the 
business. Cheapness and excellence are, after all, the 
qualities upon which a manufacturing business must rely 
for lasting prosperity, after the adventitious aid of patent 
right has ceased to operate. 

An invention of this magnitude is never produced in a 
perfect condition, for reasons that need not be pointed out. 
All that the most capable and foreseeing patentee can make 
sure of possessing himself, and consequently all he can 
give the world, is the germ of something new, that must be 
subsequently cultivated with devoted care, by himself or by 
others, if it is to develop into a workable appliance. It is 
this fact that exposed the Auer invention to the onslaught 
which has now been repelled by favour of good fortune as 
rare as the merits of the appliance itself. Not the least 
satisfactory of the results of the recent litigation is the 
proof given by it that the much-abused patent law of 
Englatid will, with all its faults, afford a meritorious 
inventor of what can fairly be termed a “‘ pioneer” inven- 
tion greater protection for the subsequent working out of 
his necessarily imperfect ideas than he could probably 
obtain under the more rigid patent systems of other 
countries. We have said that the incandescent gas- 
light has not hitherto greatly helped the gas in- 
dustry. This remark is meant to be taken with refer- 
ence to purely technical considerations. Commercially, 
the system has already been of great value to the industry. 
The chief technical benefit that lighting by incandescence 
provoked by the heat of gas is able to confer, is still 
unrealized; but it must come in due course. We allude 
to the disestablishment of the convention of illuminating 
power, which has lain so heavily upon gas undertakings 
carried on under statutory restrictions in this and other 
countries. This will take time to bring about; but the 
end has now been practically assured. Whatever may be 
the future fortune of the Welsbach system, its universal 
reception by the world of gas consumers has given the 
industry of gas supply enormously greater liberty of 
economical development than it could have hoped for 
while the illuminating power of the naked flame was the 
measure of the value of the supply. Ifa new industry, in 
the collection and preparation of the ‘rare earths,” has 
been created by the necessities of the Welsbach system, 
vast stores of hitherto almost valueless gas-making 
material will also be unlocked by the advantages which 
it brings from the conversion of heat into light ; and so it 
may come to pass that the gas industry of the world will 
take a fresh departure, and assume a new shape, from this 
pregnant invention. 


Photometers and Photometrists. 
THE photometry papers of Mr. W. J. Dibdin and Mr. W. 
Sugg read at The Gas Institute meeting and reproduced 
in another column, constitute together a timely contribution 
to the elucidation of a subject which legal and other 
influences combine to keep prominently under the notice 
of British gas managers. Those who wish to know what 
such an authority as Mr. Dibdin has to say about photo- 
meters and photometry will be glad of the opportunity of 
reading his paper, and will be even more pleased to be 
able to read it by the additional light of his reply upon 
the discussion. Those who are pardonably bewildered 


over the complications both of design and compound 
nomenclature of the different varieties of ‘‘ approved” 





photometers—to borrow a term from the statutes—wil] 
find Mr. Sugg a safe guide through these intricacies, 
What the plain man of business must want to know 

however, is not stated either by Mr. Dibdin or Mr. Sugg, 
although it is nothing more recondite than the extent and 
nature of the influence, whatever this may be, which the 
box and the scale and the rest of the accessories exercise. 
upon the operation of equalizing by the human eye 
the light given by the gas and the standard of light 
upon opposite sides of the screen. Perhaps when some 
experienced and trustworthy photometrist has retired 
from business, and occupies the enviable situation 
rejoiced in by the Miller of the Dee, one may get at the 
rights of this matter, if it has any. Truly, photometry is 
essentially a simple application of a familiar physical law. 
But the specialists have elaborated it out of all proportion. 
to its exactitude as an act of-observation ; the law has 
elevated it to an undue eminence; and the instrument 
makers have been only too complaisant in trying to please 
every designer of what he fondly conceived to be a perfect 
apparatus. If we make bold to profess our disbelief in the 
necessity for all the elaborations that have been grafted. 
upon the photometer, and echo Mr. Dibdin’s plea for a 
return to primitive simplicity, we must also protest against 
his pronounced slur upon the sufficiency of the London 
testing-stations, and the arrangements under which 
they are worked day by day, as assuring consumers 
generally as to the integrity of their supply. Gas- 
testing stations, in London, as elsewhere, are instituted 
for the proper testing of gas ; andif they do not secure this 
result, let it be for Mr. Dibdin or somebody else to propose: 
measures for rendering them satisfactory. It is neither fair 
nor reasonable for Mr. Dibdin, or for anybody, especially if 
occupying a position such as his, to set up, against the 
returns obtained at these legal establishments, results 
alleged to be procurable elsewhere. We take leave to 
doubt if he would do this were the outside results more 
advantageous to the suppliers of gas than those certified under 
the law; and his remarks in this connection at the meeting: 
of The Gas Institute are certainly not calculated to smooth 
the way for acceptance, on his recommendation, of any 
photometrical device which might be brought forward as 
an “improvement ” upon existing practice. 


The Question of the “Approved Burner” at Southport. 
A tone report of the proceedings which eventuated in the: 
fining of the Corporation of Southport in three several 
sums of £10, with £75 costs, for deficient illuminating 
power in the gas supplied to the Birkdale district, will be: 
found in another part of the present issue of the ‘* JouRNAL.” 
Voluminous as are the evidence and arguments in this case, 
the point upon which everything turned was a simple: 
question of construction of the phraseology of the statute 
regulating the testing of the gas for illuminating power. 
In form, the case was heard by the Bench of Magistrates 
sitting at Birkdale Police Court on summonses charging 
the Southport Corporation with failure to supply gas 
according to contract. Various more or less interesting 
legal questions arose in connection with this procedure ; 
but, in the event, these were cleared away, and the Court 
was left to deal with the main issue, which was as to 
whether the burners used respectively by the parties were 
in accordance with the true meaning of the Southport 
Improvement Act of 1871. This Act required the gas 
supply to be of 20-candle power, when tested according to: 
the provisions of the Gas-Works Clauses Act, 1871, by 
means of a 15-hole argand burner with a 7-inch chimney, 
‘‘or other approved burner.” The Corporation, as manu- 
facturers of the gas, contended that by these terms they 
were authorized to test it by means of the best kind of 
argand they could find for the purpose—in point of fact, 
they selected the Silber argand as being most suitable for 
the quality of gas to be dealt with. Their strong point was 
that the term ‘* approved ” must be taken as equivalent to 
“‘suitable;’? and they were prepared with evidence to 
prove that competent expert opinion favoured the use of 
the Silber argand as a suitable burner for the purpose of 
burning gas of the quality supplied to Southport and Birk- 
dale, and also that a 15-hole argand would not burn the gas 
at the regulation rate of 5 cubic feet perhour. On the other 
hand, the Birkdale case was that, in default of their agreeing 
to “approve” of any particular burner for the purpose, the 
gas must be tested by the prescribed 15-hole argand, which 
showed the illuminating power of the gas supplied by the 
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Corporation to be under the statutory figure. Hence the 
question was as to the meaning of the common term 
<‘ approved” in this connection. It could not mean a 
burner ‘‘approved”’ by the Standards Department of the 
Board of Trade or any other outside authority, such as 
the London Gas Referees, for any purpose; because, as a 
matter of fact and of common knowledge, 20-candle 
gas is nowhere tested by means of a Silber burner. 
If the Corporation of Southport were to be entitled, 
under the terms of the Act, to “approve” of any burner 
they could find, and measure the illuminating power 
of their gas by it, why stick at an argand? Why not 
take a recuperative or an incandescent burner? Again, 
the ‘fact of the Corporation having “approved” of a 
burner for their own purposes could not hinder the 
Birkdale District Council from ‘approving ” of another— 
indeed, it encouraged such an exercise of photometrical 
fancy, if once the burner described in the Act were to be 
departed from. In the event, as already mentioned, the 
Court decided against the Corporation; andit is difficult to 
see how any other result could have been arrived at consis- 
tently with the wording of the Act as it would be read by 
plain men. Surely, if there are two parties toa commercial 
transaction involving the continuous sale and delivery of 
goods according to a stated pattern or any “approved” 
sample, neither party is at liberty to adopt another pattern or 
standard without the consent of the other. The principle 
is the same, whatever the nature of the goods dealt in. 
The gas industry, moreover, is deeply concerned in pre- 
serving the integrity of all statutory prescriptions relating 
to photometrical tests. It cannot be too strongly insisted 
upon that the photometry of gas is a convention, and must 
be carried out in a strictly conventional and duly legalized 
manner ; no d parture in the smallest particular being per- 
missible save by formal agreement between all the parties 
concerned. 


An Impostor Punished. 

Tue Southwark Bridge explosion case—in which, as will 
be remembered, the South Metropolitan Gas Company 
were condemned at the Lambeth County Court to pay 
#12 damages, and costs, to a man named James 
Price, who told a circumstantial tale of how he had 
been “ blown into the air,” to his serious personal 
injury—has had a somewhat sensational sequel. The 
Company never believed in the alleged injury, and appealed, 
without success, against the decision at the County Court. 
Circumstances afterwards came to their knowledge which 
induced them to have the matter followed up, with the 
result that, at the Central Criminal Court last Thursday, 
the interesting sufferer was indicted for having committed 
wilful and corrupt perjury on the occasion in question. It 
was proved that Price had some time previously lodged 
a complaint of a similar nature with the American 
Wringer Company, from whom he received 30s. as 
compensation for having been injured, as he alleged, 
by falling over a street grating belonging to the firm. 
These repeated experiences of his might have been mere 
coincidences ; but the important fact for consideration was 
that about an hour after the Southwark Bridge explosion, 
he attended at the offices of the American Wringer Com- 
pany to receive his compensation, when he was certainly 
not in the deplorable condition which gained the sympathy 
of the Lambeth County Court Judge. It is a source of 
legitimate satisfaction to all who are interested in the gas 
industry to know that this particular instance of fraud has 
been exposed, and the offender duly punished with the 
exemplary sentence of three years’ penal servitude. Of 
course, the detection of the man Price does not affect the 
general statement of law applying to responsibility for 
the safe distribution of gas as it was left by the 
appeal in his case; but if the law is hard upon Gas 
Companies, as it undoubtedly is, this is all the more 
reason why malingerers should be deterred from 
taking improper advantage of it. So far as the personal 
aspect of the matter goes, it is somewhat depressing as 
indicating how easily a glib-tongued loafer can prevail 
upon a Court of First Instance to believe his story, when 
the defendants happen to be a public Company. Certainly, 
the moral of this side of the case is that exhaustive inquiry 
into the bona fides of casual complainants of injury from 
such affairs as that of Southwark Bridge should be insisted 
seen in every instance when they invoke the protection of 
the law. 








WATER AND SANITARY AFFAIRS. 


Tue decision of the Hybrid Committee on the Staines 
Reservoirs Bill, as given by Sir J. Pease on Tuesday, and 
afterwards somewhat modified, embraced a long catalogue 
of particulars, by which we fear the public were not much 
enlightened. The statement was primarily directed to the 
preamble, but it travelled considerably into clauses. The 
Chairman explained that the observations which he offered 
in the name of the Committee were expressive of the con- 
ditions on which the preamble would be passed; and the 
three Companies concerned were allowed time until last 
Friday toconsider whether they would accept the amended 
Bill. On Friday, when the Committee met, Mr. Pope 
stated that the Counsel for the three Companies had 
very carefully considered the Chairman’s statement, and 
had decided to ask the Committee to proceed with the 
Bill. Mr. Pope went on to deal with several of the 
points which had been raised, after which Mr. Middleton 
and Mr. Hunter were again called as witnesses, and gave 
evidence in support of the scheme. The Chairman then 
announced a further decision, still characterized by a con- 
siderable amount of complexity, though perhaps unavoid- 
ably so. While stipulating that the water flowing over 
the Bell Weir should not be less than 275 million gallons 
per day, the Committee went on tospecify how much water 
might be pumped from the Thames, and how much should 
flow daily down the conduits from the reservoirs—the latter 
quantity to be enlarged by 10 million gallons per day with 
the consent of the Local Government Board, in case of 
necessity, which would bring it up to 45 million gallons 
daily. Debating whether the water, in proceeding from the 
reservoirs, should flow along open conduits or through 
pipes, the Committee ultimately decided in favour of the 
former plan, owing to the improved form in which it had 
been presented. How the new works were to be dealt 
with in the event of a transfer, was a matter for con- 
sideration; and on this point the Committee decided 
that if a transfer took place “within seven years” of 
the passing of the Bill, no additional value should accrue 
by reason of the supply of water secured under the Act. 
Of course, the works themselves, so far as executed, will 
have to be paid for when acquired. It issomewhat impor- 
tant that the Committee require the works to be completed 
within seven years instead of ten. If this should prove 
impracticable, Parliament must be appealed to again, which 
will be a further way of spending money. Or it may be 
that the Water Board will have bought all up in the mean- 
time. A permanent source of expenditure is proposed in 
reference to the Thames Conservators, who are to get 
some extra value out of the water, in the shape of an 
enhanced contribution from the three Companies, though 
not necessarily on the same scale as the sum now paid. 
We shall see what the County Council have to say to this 
extra ‘‘tax on the consumer.” The Committee finally 
decided that the limit for the quantity of water to be 
pumped out of the Thames should be 100 million gallons 
per day; and that, in the case of the Grand Junction Com- 
pany, they would require a definite stipulation that a 
specified proportion of the water delivered on to their filter- 
beds should be stored water taken from the reservoirs 
proposed under the Bill. 

On the whole, the Staines Bill has been treated by the 
Committee in a manner concerning which the three Com- 
panies are not likely to make any serious complaint, though 
there are some signs of a narrow escape. In the next 
place, we have to consider this Bill in its bearing on that 
of the New River Company; and Mr. Pope signified on 
Friday that, if the Staines Bill took a satisfactory shape, it 
might be found possible to abandon some portion of the 
other measure. lf the Staines scheme is sanctioned, cost- 
ing at least a million, the share which the New River 
Company have in the undertaking may render un- 
necessary some portion of the proposed outlay of more 
than a million and a half under their own Bill. But 
water must be had one way or the other; and 
the fact that six out of the eight Metropolitan 
Water Companies have Bills in Parliament this 
year for an extension of their works, is a matter on 
which London may be congratulated, as showing that the 
Companies are conscious of their responsibilities, and are 
anxious that there shall be no failurein the supply. Though 
it is a point of little consequence, it would have been well if 
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the Hybrid Committee could have allowed the preamble of 
the Staines Bill to recite that the scheme was connected 
with the project which Messrs. Hunter and Fraser laid 
before the Royal Commission, and which was referred to 
in the report of the Commissioners with a considerable 
measure of approval. 

Respecting the Welsh scheme, at the last meeting of the 
County Council the Finance Committee sent in a report, 
stating it to be ‘* quite impossible” at the present time, 
under all the circumstances, to give any opinion as to 
the effect on the rates in carrying out the scheme in 
question. It was in May last that the Committee were 
asked to undertake this probably uncongenial task; and 
now the reference is discharged ‘without comment.” 
But is it so “impossible” to ‘form an opinion” on the 
subject? Taking the County Council’s own estimate of 
cost, allother data are ready to hand. The prospect, how- 
ever, is not at all encouraging, and the Finance Committee 
turn away from it. The projects brought forward by the 
London Water Companies will have no effect on the 
rates, except to increase the amount which the Companies 
will have to pay to the Local Authorities. To-day the 
County Council enter on the discussion of the water supply, 
adjourned from three weeks ago, including the purchase 
question as well as the Welsh scheme. The preparation 
of Bills is proposed in both cases. In the meantime, the 
Water Committee have called in the assistance of Sir B. 
Baker and Mr. G. F. Deacon, to advise on the engineering 
merits of the Welsh scheme as compared with any other 
mode of supply, including “the suggested scheme of 
‘* storage in the Thames valley.” 


a 
> 


PERSONAL. 








Mr. W. Cross, the Engineer and Secretary of the Leamington 
Gas Company, has been ordered by his medical adviser three 
months of rest and change; and Mr. J. M. Somerville, of the 
South Metropolitan Gas Company, has been allowed to take the 
temporary superintendence of the works. 


Alderman Hucu BE t has determined, owing to ill-health, to 
resign the position of Chairman of the Gas Committee of the 
Middlesbrough Corporation. The decision of the worthy 
Alderman has been received in the borough with considerable 
regret; he being an old and valued member of the Corporation. 
He has twice filled the office of Chief Magistrate. 


Dr. J. C. THREsuH, the Medical Officer of Health for Essex, 
has had the degree of Doctor of Medicine conferred upon him 
by the Council of Victoria University. The subject of the dis- 
sertation presented by Dr. Thresh was ‘Water and Water 
Supplies ;” and the Council of the University have regarded it 
as of such merit that Dr. Thresh also receives the only gold 
medal awarded. 


ii 
— 


OBITUARY. 








At the advanced age of 84, Sir J. PRestwicn, the eminent 
geologist, died last Tuesday, at his residence at Shoreham, 
Kent, after a short illness. Until 1872, he was engaged in busi- 
ness as a wine merchant in the City; but from early years he 
was devoted to geology. Two of the works first published by 
him dealt with the geology of London—one on “ The Ground 
Beneath Us,” and the other on ‘‘ The Water-Bearing Strata of 
the Country around London.” The question of the distribution 
and utilization of underground waters was one that interested 
him greatly; and in connection therewith he did much good 
work, especially in relation to the water supply of towns. 
When the Royal Coal Commission was appointed in 1866, he 
was one of its members, and in this capacity he drew up two of 
the sub-reports—one “ On the Quantity of Unwrought Coal in 
the Coal-Fields of Somerset,” and the other ‘“‘ On the Proba- 
bility of Finding Coal under the Newer Formations of the South 
of England.” ‘The favourable views he took in the latter case 
have been justified by subsequent investigations, He was a 
member of the Royal Commission on Metropolitan Water 
Supply in 1867. On retiring from business in 1872, he was 
appointed to the Chair of Geology at Oxford. Twoyears later, 
he received the Telford Medal from the Institution of Civil 
Engineers for his paper ‘‘On the Geological Conditions Affect- 
ing the Construction of a Tunnel between England and France.” 
In 1888, he retired from Oxford, though in the same year he 
was President of the International Geological Congress which 
met in London. In his retirement, he continued his work to 
the last; contributing papers to various Societies. In 1849, the 


Geological Society awarded him the Wollaston Medal; and in 
1865 he obtained the Royal Medal of the Royal Society. In 
1885 he was elected a Corresponding Member of the Paris 
Academy of Sciences. This year Her Majesty conferred upon 
him the honour of knighthood. 
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THIRTY-THIRD ANNUAL GENERAL MEETING, 


HELD AT THE 
SOCIETY OF ARTS, LONDON, Jonz 9, 10, 11, 1896. 


W. R. Cuester, Esq., M.Inst.C.E., President. 


We now complete our report of the proceedings at the 
above meeting by giving the three papers read on the last 
day, with the discussions thereon. 


A STANDARD PHOTOMETER. 
By W. J. Dispin, F.I1.C., F.C.S., &c., 


Chemist and Superintending Gas Examiner to the London County 
Council. 


In response to the invitation of the Council of The Gas 
Institute to suggest, for the purposes of discussion, a 
form of photometer which should be suitable for general 
adoption as a standard instrument for testing the illumi- 
native value of coal gas, I venture to offer the following 
considerations on the subject. 

In a paper which I submitted to the Institute in June, 
1888, the question of the efficacy of certain forms of 
photometers was discussed; and, as a result of what then 
took place, the Gas Referees had all the Evans photo- 
meters at that time in use at the official testing-stations 
altered to the form now known as the ‘‘ Open Evans ”— 
thereby causing that instrument to approximate somewhat 
to an open-bar photometer, but still leaving it in a con- 
dition liable to objection. 

It may not be out of place to quote here the remarks of 
the late Mr. Heisch, in the course of the discussion on the 
paper above referred to :— 


He was tree to confess that, until the Evans photometers were 
introduced in the City testing-stations, he was not absolutely ignorant 
of their existence, but pretty nearly so. He had been in the habit of 
going all about the country testing gas, but never met with one out of 
the Metropolitan district. They were almost all open bars; and he 
believed an open bar was the best thing they could possibly use. Free 
ventilation, both of the candle (or whatever the standard might be) and 
of the gas, was obtained. Two objections to the Evans photometer, 
besides its want of ventilation, were: (1) They looked at the disc 
through a pane of glass, which did not increase the facility of accurate 
reading ; ard (2) it was a temptation to a man to take a reading when 
his eyes were not in the best condition. He would sit ina light room, 
and just go under the hood, and take his observation. Butif he waited 
(say) one or two minutes after getting under the hood, the observation 
would probably be different. With regard to the Evans photo- 
meter, there seemed to him to be an idea that it invariably 
increased the apparent light of the gas, and diminished that of 
the standard. But he happened to have in use two photometers 
which had precisely the reverse effect, most distinctly depreciating 
the quality of the gas to a considerable extent. In order to be at all 
fair to the companies, he took off the bottom trough in which the cords 
ran, and sometimes the top cover: and he now obtained from the two 
photometers very much the same results as he did with an open bar— 
which was almost invariably from 1 to 14 candles higher than he could 
get before he took off the bottom. He thought this peculiar effect 
might be due to that circumstance; but, not being quite certain about 
it, he only threw it out as a suggestion. The disc-holder in the centre 
of the photometer happened to fit very close indeed; so that both the 
heat and the carbonic acid generated principally at the gas end did not 
find their way beyond it. Therefore, the candles were, comparatively 
speaking, little affected—there being only a slight rise of temperature, 
whereas all the carbonic acid was collected on the gas side, and he 
believed it was this which had the depreciating effect. He mentioned 
this to show that the Evans photometer did not always work in favour 
of the gas company. 

In considering the most suitable form of photometer, it 
would appear as if the main point desired was entirely lost 
sight of, and secondary considerations allowed to have full 
sway. I propose, therefore, to glance briefly at the primary 
conditions, and then to adhere to these in any future con- 
sideration of the subject. 

In the first place, a photometer is but a light-measurer, 
and, strictly, has no relation whatever either to the light 
to be measured or to that of the standard with which it is 
compared. It has happened that, as a matter of conve- 
nience, the surroundings of the burner, &c., have gradually 
developed until they would seem to be of more importance 
than the instrument itself. True, if it is desired to affect 
the quantity of light afforded by either the gas-flame or 
the standard, or both, and so to tamper with the thing to 
be measured or its measure, then by all means surround 
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them with artificial aids designed to that end. This 
‘matter must be thoroughly threshed out before any dis- 
cussion can take place with advantage as to what should 
constitute a “‘ standard photometer.” 

What do we want to measure? Is it the value of 
5, cubic feet of gas consumed per hour in a definite burner, 
under normal conditions in a quiet atmosphere; or do we 
desire to vary these conditions, and artificially enhance the 
effect of the burner in producing a certain volume of 
light? Again, do we desire to measure this light against 
candles, or any other illuminant which may be employed 
as a standard, burning, as candles should, in a quiet, 
properly ventilated atmosphere; or do we desire to shut 
them up in a hot cupboard, filled with vitiated atmo- 
sphere, thus causing them to yield a more or less smoky 
flame, and so artificially raise the value of the gas-flame 
opposed to them, by debasing that of the standard? On 
the other hand, is it desired to obtain the result described 
by Mr. Heisch, and lower the value of the gas-flame, 
while leaving the candles unaffected ? 

If this point is settled in favour of the production of an 
instrument which shall be capable at will of yielding the 
highest possible readings either for or against the gas, 
irrespective of first conditions, then by all means let the 
closed Evans be adopted. Let it be fitted with shutters, 
apertures with flaps, and ventilating tubes here and there, 
to be opened and closed at the will of the operator, accord- 
ing as he requires high or low results. By this or that 
contrivance, he may supply fresh warm air to the gas- 
burner, and leave the candles or other standard bathed in 
their own products of combustion. Or, by reversing the 
process, we may debase the gas, and allow the standard 
to rejoice briskly in all the luxury of fresh oxygen. 
Grotesque as this picture may appear, it unfortunately is 
only too true; and all photometers must of necessity be 
more or less of this character, whenever they assume the 
form of a closed instrument. 

I presume, however, that what all reasonable men 
desire is an instrument which will yield results of constant 
character, as far as the steadiness of the lights under com- 
parison will admit, and which shall indicate the fair and 
true value of the gas, when burning freely in a properly 
ventilated room, in terms of a standard candle burning 
under like conditions. If this point is conceded—and I 
cannot imagine any other being seriously proposed—the 
problem solves itself. Burn the gas in an open atmo- 
sphere in a freely ventilated room. Let the candles (or 
standard, whatever it may be) be burnt under the same 
conditions. Place the disc at the point between the two 
illuminants where equality is found, and measure from 
one to the other, preferably by reading a scale (otherwise 
called the “‘ bar”), which in its essence is only a two-foot 
rule. Screen the eyes of the observer from direct rays 
from either light; and we have a perfect instrument, so 
far as the photometer is concerned. 

Doubtless I shall be at once told that I am advocating 
King’s photometer, with Bunsen’s disc. Exactly; that 
was the first form of our most generally used photometer ; 
and I maintain that itis the best. The moment complica- 
tions were introduced, the troubles commenced ; and they 
will continue until all the present ‘‘ top-hamper ”’ is cleared 
out, and the much-abused gas and candles are again 
allowed a “fair field and no favour.” 

I have been much amused at an account of certain 
experiments made with, or rather supposed to be made 
with, the pentane argand standard of light. I say “‘sup- 
posed to be made with,” because from the account given I 
find that the instruments employed were used, or rather 
misused, in almost every way except that in which they 
were intended to be used. It seems that two of these 
standards were placed in an Evans photometer, and were 
found to disagree. They were then removed, and placed 
on an open-bar photometer ; and they were then found to 
agree. On being again placed in the Evans, they dis- 
agreed. The remarkable fact about this experiment is 
that the writer did not see that he was condemning the 
Evans photometer! How would these standards have 
behaved in the photometers, so called, described by Mr. 
Heisch ? 

I would suggest the following experiments to those who 
advocate the use of closed instruments. -Let them place 
a standard argand burner in each end of an Evans photo- 
meter, and consume exactly the same volume of gas from 

the same main in each burner, and then observe the 





result. Dothe same thing on an open bar. When, I say 
an ‘open bar,’ I do not mean a Canadian—that. is’ a 
“shut up” bar—but in an absolutely open bar in the 
middle of a well-ventilated room. Then compare the 
results. To make the experiments. with the Evans more 
marked, readings should be made first with the flaps, &c., 
open on the right-hand side and shut on the left hand; 
and then the process should be reversed. 

If we now decide upon the adoption of a simple bar, as 
first suggested by King, it will be well to definitely state 
the extent of the departures from his primitive form which 
modern experience shows to be advisable. These, of 
necessity, must be limited, or the original simplicity and 
accuracy will vanish. First, the disc should be mounted 
in an easily moveable box, in the manner recommended by 
myself some years ago, and now generally adopted—viz., 
so that both the disc and mirrors can be rotated after the 
first half of the set of readings has been made. Second, 
a velvet curtain should be hung at the back of, and 
12 inches from, each light, to prevent reflection from walls, 
&c., on to the disc; and another in such a position as to 
shield the eyes of the observer from direct rays. Third, 
the table on which the photometer and burners stand 
should be as near the middle of the room as possible, so as 
to avoid those currents of cooled air which, especially in 
cold weather, fall down against the walls. Fourth, the 
room should be properly ventilated, without draught, and 
should be kept at a temperature as near 65° Fahr. as possible. 
Fifth, the room need not of necessity be painted black; 
a subdued dead-wash being amply sufficient for all 
purposes. 

A modification in the manner of recording the readings 
has been suggested to me by Mr. A. F. Damon, one of the 
London Gas Examiners, which seems to promise very 
well, This is to place a paper scale on the photometer 
bar, under the disc-box ; and instead of the observer read- 
ing off each observation as at present, he should impress 
on the paper, by means of a spring-pointer, the position 
at which the disc stands at the moment of observation. 
As each impress of a series of ten readings could be made 
to fall on the paper scale at positions a little lower than 
the previous one, the order in which they were made would 
be seen at once. The advantage of this alteration would 
be that of necessity the observer would be unbiased 
in his readings by not being able to see the scale at the 
time; and, further, the impressed scale would be preserved 
for future reference. 

The suggestion has been made that the gas should be 
burnt in quantity sufficient to fill the burner with flame, 
and the value ascertained by measuring the quantity of 
the gas consumed and calculating the intensity yielded by 
a constant volume, by reducing the readings in ratio to 
the consumption. This question, however, affects the 
character of the burner to be employed, and not that of 
the photometer; as in any case that instrument should 
remain identical in character, whatever the burner em- 
ployed, or the method of its use. 

The proposal to use the modified Foucault photometer, 
suggested by Mr. Vernon Harcourt, is decidedly good, in 
that it necessitates the two illuminants being burnt in the 
open, and entirely unaffected by screens or draught regula- 
tors, which, as already shown, soon become converted 
(intentionally or not) into apparatus for altering the con- 
ditions affecting the combustion of the gas or standard, 
or both. This instrument is tantamount to bending the 
photometer bar at its centre, bringing the two ends nearly 
together, and placing the disc at the apex of the triangle 
so formed, so that it faces the observer.: The use of slits 
in a brass diaphragm enables respective portions of the 
greased paper to be illuminated by the opposed lights, 
when the intensity can be equalized either by moving one 
of the illuminants or altering its value by varying the 
volume of the gas consumed in the standard burner. 

The alterations required to existing photometers, to bring 
them into accord with this method, virtually amount to a 
new instrument ;. but as any ordinary bar photometer can 
readily be arranged to make it comply with the conditions 
I have suggested, the desirability of such a complete sub- 
stitution does not seem to be very urgent—especially as 
the “table” photometer would bring into use a method 
of reading to which few are accustomed. These objec- 
tions, however, are trivial, if it be really deemed desirable 
to make such a complete change in existing arrangements. 
The great point is that the two lights should be burnt 
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without artificial aids of any kind ; and this is assured with 
either King’s “‘ bar’ or the “ table" photometer. 


PHOTOMETERS AND STANDARDS OF LIGHT. 
By Wiuiam Succ, of London. 


It will be readily conceded that the photometer, with its 
accessories, forms one of the most important pieces of 
apparatus on a modern gas-works, because it is the 
means by which the engineer verifies the illuminating 
power of the gas which he supplies to the public, and 
satisfies the municipal authorities that the terms of the 
company’s contract under this head are fulfilled. Thus 
the photometer is, or should be, a standard measure, con- 
sisting of three important parts—viz., the standard burner 
and chimney, suitable to consume 5 cubic feet per hour ; 
the standard spermaceti candles, serving in this country 
and its colonies as the standard of light with which the gas 
is to be compared; and, finally, the photometer bar and 
its disc or screen, by means of which the gas examiner 
fixes the exact distance between the two lights where 
the light is found to be equal on both sides of the disc. At 
this point, he finds the number of parliamentary candles 
required to equal the gas in light-giving power. 

There are meters fixed in every consumer's premises, 
which register the quantity consumed with commercial 
accuracy ; but the monetary value to the public of the 
gas thus supplied depends largely on the amount of light 
to be obtained from a given quantity of it. Parliament, 
in granting statutory powers to gas companies and cor- 
porations, has for many years past recognized this fact ; 
and in almost all the Acts which confer these powers, it 
is stipulated that certain photometers and burners shall 
be used, in conjunction with proper candles carefully burnt 
in a certain manner, in the verification of the statutory 
illuminating power of the gas supplied—penalties being 
incurred in case of failure to comply with the terms of 
the contract. It is, therefore, evidently of great importance 
that the details of the photometer and its accessories should 
be rigidly adhered to by both parties to the contract. 

The object of this paper is to ventilate this question, in 
view of the fact that there appears to be a disposition on 
the part of some municipal authorities to adopt certain 
modifications in the photometer itself, and in the method 
of using it, which would have the effect of raising 
the parliamentary standard and increasing the initial 
cost of maintaining that standard, without in any way 
compensating the suppliers of gas for the extra illumi- 
nating power thus required. In one case now before 
Parliament, a powerful Corporation, with a Lord Mayor 
at its head, have not scrupled to stigmatize the photo- 
meter originally adopted in the Act regulating the illu- 
minating power of the gas to be supplied to their city, 
as an ‘obsolete ” instrument; and have brought a Bill 
into Parliament to authorize another photometer to be 
used, differing materially from that prescribed in their Act, 
and, more than that, to considerably alter the conditions of 
supply, making them more onerous and difficult for the Gas 
Company. It is noteworthy that the photometer in ques- 
tion was re-imposed only a year or two back as a result of 
arbitration. If this Corporation can succeed in their object, 
they will doubtless have imitators; and finally the whole 
system of the supply of gas under Acts of Parliament by 
gas companies, and even corporations, may be thrown 
into confusion 

In order to .acilitate the judgment of this Institute, the 
author feels it necessary to go a little into ancient history, 
which he hopes, however, will not be uninteresting. The 
standard burner to be used is defined in a large number 
of the gas companies’ Acts as an argand, mostly followed by 
the words ‘or other approved burner.” Sometimes it is only 
referred to as a 15-hole argand, with a 7-inch chimney. 
About one-half of the gas companies in the United Kingdom 
are in this category. In a few cases, no standard burner 
or standard of illuminating power or photometer is men- 
tioned ; such important cities as Manchester, Worcester, 
and Warwick being in this latter category. There are 
a few companies—such as Liverpool—who use the Gas 
Referees’ flat-flame burner (Sugg’s No. 7) as a standard 
for testing 20 or 21 candle gas. In the Dublin Act alone 


a “suitable” flat-flame burner is prescribed for testing 
16-candle gas. 
16-candle gas. 


Now, there is no standard flai-flame for 








It will be necessary here to state that most of the com- 

panies and corporations whose Acts vaguely describe the 
standard burner, have adopted the “‘ London” argand No.1, 
as prescribed by the London Gas Referees, as an “ approved 
burner.” Some have this burner made with 15 elongated 
holes, because the Act specifies that the number shall be 
15, but omits to mention the size or shape of these holes. 
This curious circumstance, it is believed, was evolved out 
of the controversy originated by the late Mr. Samuel 
Hughes, who took the view that, in the interest of the 
public, he had a right to have the gas tested by the worst 
burner he could find. The worst argand burner to con- 
sume the statutory quantity of 14 or 16 candle gas is that 
with an iron top and 15 holes, each of about 1-100th of an 
inch in diameter. 

The next worst is a chef d’euvre for which Mr. Samuel 
Hughes was primarily responsible—viz., the old Birming- 
ham 15-hole, with a bell-metal top, used with a 7-inch 
chimney, for testing 14-candle gas. It is needless to say 
that Birmingham has got rid of it, and now uses the 
“London” argand. This unfair view taken by Mr. 
Hughes was to a very great extent disposed of by the 
House of Commons Committees sitting under the chair- 
manship of Mr. Sotheron-Estcourt and Mr. Cardwell, in 
1867-68. They both found that the view adopted by Mr. 
Hughes was wrong. In the result, they directed, in the 
City of London Gas Act, that the Gas Referees were to 
fix upon a burner which would at the same time be the 
best for the consumer as well as the best burner for 
developing the illuminating quality of the gas, to be used 
as a standard burner for testing the gas. 

But notwithstanding this judgment of the Parliamen- 
tary Committees, there remained an indisposition on the 
part of those who promoted Gas Bills, as well as on the 
part of those who opposed them, to properly define the 
standard burner. In consequence of this, there has 
always been more or less divergence in the actual and 
nominal illuminating power of 12, 14, and 16 candle gas in 
various parts of the country. When it is considered that 
from time to time statistics have been, and are still, pub- 
lished, and evidence given before Parliament, in which 
comparisons are made of the prices at which gas is sup- 
plied to the public in different cities and towns, it is evi- 
dent that these divergencies in the standard burners must 
have led to a considerable amount of misapprehension, 
and even injustice in certain cases. Everyone will agree 
that 12, 14, 16, 18, or 20 candle gas ought to mean the 
same quality in every part of the British dominions. Yet 
it is undeniable that this is not the case. It is a very 
significant fact that the only standard burner, which has 
been acknowledged as such by the Standards Department 
of the Board of Trade, is the Gas Referees’ 14 and 16 
candle burner—one burner being used, with different sized 
chimneys, for both qualities of gas. | 

The only other standard burner which has been accu- 
rately defined by Parliament is the Sugg ‘ Preston” 
argand burner for 18-candle gas. There is no 12 or 
2o candle argand standard burner prescribed or approved 
by Parliament; nor is there any 25 or 30 candle burner 
for Scotch gas. The Gas Referees’ flat-flame standard is 
of a vacillating character; and, like most other flat-flame 
burners, it is not at all suitable to develop the true illumi- 
nating power of the gas, especially when it happens to fall 
a little below the standard, or when it is well above it. 

The author begs to submit a photographic view of the 
behaviour of a flat-flame burner in a photometer, con- 
suming the statutory 5 feet per hour of 18 candle gas, in a 
room free from draught, excepting that produced by the 
natural movement of the air therein, promoted by the 
burning of the gas itself and the necessary movement of 
the gas examiner in making his observations. This will 
strongly support the opinion of the author that a flat-flame 
burner (or, as the French call it, a flamme libre) is not a 
proper standard burner to test gas with. The exposure 
was two minutes; and the burner and flame are shown 
natural size. 

It will be well here to state a fact in the ancient history 
of burners used for testing gas, which is vouched for by 
the author, and will throw some light on the statements 
occasionally made as to the quality of the gas supplied in 
the years before 1863. In the year 1847, the author was 
taught by the late Mr. Thomas Livesey the method of 
testing the illuminating power of the gas supplied by 
the South Metropolitan Gas Company, which was then 
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considered to be 13 candles per 5 cubic feet. The burner 
was an argand, with a 7-inch chimney; and it had 15 holesin 
it. - These holes, when the burner was new, might be about 
1-1o0oth of an inch in diameter; and they were carefully 
kept uniform in size by means of a small taper brooch, very 
little larger than 1-100th of an inch in its thickest part. 





Fig. 1.—VIEwW oF FLAT-FLAME BURNING IN PHOTOMETER, 
LooKING ON TO THE. EDGE OF THE FLAME, 


Some years after this, the author found in use at the 
Chartered Gas Company’s works, for testing their gas, an 
argand 15-hole burner, which was larger, however, in 
diameter than that used at the Old Kent Road works. 
Subsequently at Fulham Gas- Works, Mr. Thomas Kirkham 
showed the author another 15-hole argand burner, with 
a platinum top, with holes a little larger than the South 
Metropolitan burner. It was afterwards discovered that 
the South Metropolitan burner was a relic of the time 
when the late Mr. Palmer was Engineer of the Company, 
which, under his direction, manufactured cannel gas. The 
Western Gas Company at Kensal Green, also under the 
direction of Mr. Palmer, used an argand burner with 
15 holes, similar to that employed by the South Metro- 
politan Gas Company. It is most likely that, when Mr. 
Alexander Wright was Engineer to that Company, they 
used a flat-flame burner of some sort, because he appears 
to have been in favour of them; but no burner was 
specified. 

The other London Gas Companies—viz., the Imperial, 
Chartered, South Metropolitan, Phoenix, Commercial, 
Ratcliff, London, Great Central, and Independent—used 
argand 15-hole burners, fitted with 7-inch chimneys, as 
did also the different Gas Examiners—Dr. Warrington, 
Dr. Letheby, Dr. Leeson, Dr. Graham, Dr. Brand, Mr. 
Lewis Thompson, and others. It is very remarkable that 
the 7-inch chimney, by 2 inches external diameter, seems 
to have been employed with all the 15-hole burners for 
gas of 12, 14, 16, and even 18 candles. It could not pos- 
sibly suit them all, nor could it suit the different diameters 
of the 15-hole burners ; but it was used nevertheless. No 
two burners were exactly alike. They differed in many 
important points; but it was generally supposed, up till 
1858, that no matter what 15-hole burner was used, the 
result in illuminating power with a consumption of 5 cubic 
feet was about the same. 

In 1857, the author of this paper obtained leave to try 
some eight or ten argand burners used by the London Gas 
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Companies and the Gas Examiners; and the result of 
testing them all with the same gas and photometer was a 
difference of about 5 or 6 candles between them. The 
quality of the gas supplied by the different Companies was 
supposed to be from 12 to about 16 or 18 candles; the 
Western Cannel Gas Company being the highest in quality. 
The rest of the Companies supplied what we should now 
call from 13 to 14 candle gas, as far as the author was able 
to judge. It is not astonishing, therefore, that a difference 
of 25 per cent. between the experts on the one side and on 
the other was a common thing. 

It was not till 1858 that the late Mr. George Lowe, 
F.R.S., and Mr. F. J. Evans took up the question of the 
adoption of a standard burner—moved thereto by the 
results of the author’s experiments, which they verified. 
In parentheses, the author remarks that it was very curious 
that Mr. George Lowe, in Finsbury Circus (where he had 
his laboratory), used an argand burner invented by a Mr. 
Leslie, a tailor in Regent Street, in the West-end of 
London. This ingenious burner had a number of tubes 
from which the gas issued, instead of holes. Mr. George 
Lowe first explained, personally to the author, the effect 
of long and short chimneys upon the illuminating power of 
gas consumed in an argand burner; illustrating the 
damaging effect of a long chimney upon a Leslie burner. 
The Leslie burner he used generally with a 3-inch chimney. 
Excepting for the regularity of the flame and the diminu- 
tion of the shadow, it was not generally known that this 
burner was any better than any other consuming a like 
quantity of gas. 

However this may be, it was Mr. George Lowe who 
presented to the notice of a Committee of the House of 
Commons the first attempt at a standard burner made by 
the author. This was a 15-hole argand, with a top 
drilled with holes nearly ;4,ths of an inch in diameter, 
instead of the iron one with small holes, and with the 
inevitable 7in. by 2in. chimney. It was promptly rejected 
by the Committee, at the instance of Mr. Samuel Hughes. 
The author mentions these facts because it is very 
important, in view of various statements made from 
time to time in Parliamentary Committees by expert 
witnesses, to show how very little the real illuminating 
value of the gas supplied by different companies could have 
been known at that time. 

By the continuous interest taken in the question of 
illuminating power by Mr. George Lowe, Mr. William 
King, of Liverpool, Mr. F. J. Evans, Mr. T. N. Kirkham, 
and,-on the part of municipal officers, by Dr. Warrington 
and Dr. Letheby (to all of whom the author was deeply 
indebted for instruction and help in this work), the system 
of photometry now in use all over the kingdom, and the 
settlement of the standard burner and other apparatus 
necessary to more accurate working, first obtained a start. 
The adoption of the Sugg-Letheby 15-hole argand burner 
was the first step towards uniformity in properly burning 
the statutory quantity of the gas to be tested. Adopted by 
Dr. Letheby in 1863, this burner became largely used 
throughout Great Britain and her colonies for testing gas, 
as well as for the purposes of lighting. It never, however, 
became a standard burner, most probably because of the 
continued opposition of those who adopted the Hughes 
theory; but it undoubtedly led to a generally greater 
accuracy in testing gas, and therefore to a more accurate 
knowledge of its cost. 

Proceeding now to the photometer on or in which the 
standard burner is used, it is remarkable that the Gas- Works 
Clauses Act of 1871 adopts the two photometers which 
were prescribed for use, under their authority, by the Gas 
Referees for London in 1870, after serious investigation. 
These were the well-known Letheby and the Evans photo- 
meters. Previously to the adoption of these instruments 
for gas-testing purposes by the Gas Referees, a variety of 
other photometers were in use, which gradually were 
superseded by those above mentioned. 

Amongst these latter, it is interesting to mention the 
photometer of Count Rumford, which is shown in “ Clegg’s 
Treatise on Coal Gas.” This instrument was an enclosed 
photometer ; and the gas was probably burnt in an argand 
burner either of the Clegg or the Bynnertype. The burner 
was placed at such greater distance from the point of 
comparison than the candle that the light from the candle 
would, at the shorter distance from the point of comparison, 
equal the light of the gas at a longer distance. The light 
given by the gas was probably about 12 candles; andthe 
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distance of the candle from the point of comparison, 
squared, would go twelve times into that between the gas 
and the point of comparison likewise squared. 


Gas. 





Sighting-hole. 


= 
al 


vA 
Candles. 
Fic. 2,—RUMFORD PHOTOMETER. 


This point of comparison was a piece of white paper, on 
which the shadows of a small stick were separately pro- 
jected by the respective lights to be compared: The 
observer looked through a sight-hole in the front of the 
box. If the shadow produced by the gas was not 
equal to that produced by the candle, the gas was turned 
up; but if, on the contrary, it was more than equal, the 
gas was turned down. The quantity of gas was doubtless 
measured by Count Rumford himself, although it is very 
probable it was only roughly measured by the height of 
the flame, in practice, for gas testing. 

This instrument was modified by Foucault, the Ftench 
scientist, and adopted by Dumas and Regnault in drawing 
up the Tvaité made between the Paris Gas Company and 
the Municipality, in 1858, which is still in force. ‘The 
Paris instrument is closed in front, and open at the back. 
As regards the position of the lights, the author ventures 
to think that the idea of Count Rumford is the better ‘df 
the two, because the direct rays of the gas are more shaded 
from those of the candle. Instead of the Hole through 
which, in Count Rumford’s photometer, the comparison 
between the shadows was made by the observer, Dumas 
and Regnault adopted what they called a /entille—or eye- 
piece—through which the examiner compares the degree 
of illumination produced by the gas-light and the standard 
of light, upon a screen made by grinding fine rice mixed 
with gum between two pieces of glass. It is to be noted 
that the examiner can only use one eye at a time. This 
is not an improvement on the Rumford photometer. 

The author mentions these instruments because one of 
the latest photometers, designed by Professor Vernon 
Harcourt, F.R.S., and proposed to be used for testing the 
gas supplied to London, is very much on the same lines 
as these older instruments. The Professor does not, how- 
ever, use the Jentille adopted by the French; and it is 
believed that he desires to enclose the instrument by 
black velvet curtains, to cut off reflected rays from the 
walls of the room in which it is used, which is not done by 
the French. In all these, the equality between the lights 
must be obtained by turning the gas down or up. 

The author is of opinion that this method, which answers 
well in France, is unsuitable to the comparatively very 
rigorous methods of testing adopted in England. A not 
very decided man may turn up the gas and turn it down 
again many times during an experiment, before he satisfies 
himself that the two lights equally illuminate the screen— 
more especially if the colours differ. Thus the quantity 
of gas used to equal the standard light may be inaccurately 
registered, and the result be rendered doubtful: The 
standard for France is the carcel lamp, which is equal to 
g'5 English candles. 

Now, under the Gas-Works Clauses Act, the average of 
two tests taken at any time between the proper hours 
would, if they were below the standard to any extent, 
subject the supplier of such gas, if a company, to penalties. 
In France generally some hundreds of tests, extending 
over a considerable period of time, are required to penalize 
acompany. The Paris Gas Company is allowed a three 
months’ average of the results obtained every night in the 
23 arrondissements of Paris. Therefore the Paris photo- 
meter and the French standard of light (the carcel lamp), 
need not be practically considered in relation to the testing 
of gas in England. Z 

It is here necessary to say, in speaking of Professor 
Harcourt’s photometer, that he proposes to use his pentane 
argand as a standard of comparison, instead of either the 





















candle or the carcel lamp. This, together with his tracing. 
paper screen, which is seen by both eyes at once, consti- 
tutes a most important difference between his proposed 
photometer and the Foucault and Rumford instruments. 
Previous to 1858, there were three types of photometers 
in use in Great Britain—namely, King’s 100-inch photo- 
meter, the Church and Mann photometer (fig. 3) and a kind 
of flat-rule 60-inch bar, fitted with a bunsen disc without any 
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Fic, 3.—CHuRCH AND MANN PHOTOMETER. 


CANDLES AND DISC BOTH MOVING TOGETHER AT A CONSTANT 
DISTANCE ONE FROM THE OTHER. 


screens, employed by Dr. Letheby in his laboratory at 
Finsbury. All these instruments were used in darkened 
rooms with blackened walls. From these two latter was 
evolved the well-known Letheby 60-inch photometer, in 
or about 1863. 

Mr. George Lowe used in his laboratory at Finsbury 
Circus, in 1858, a small enclosed photometer, about 4 feet 
long. Init he used a Leslie argand burner, with a 3-inch 
chimney, consuming 5 cubic feet of gas per hour; and as 
a standard of light he employed a jet of the same gas as 
that used in the argand burner, regulated to a height of 
24 inches. He carefully adjusted this jet by means of a 
pair of steel compasses; and the light given equalled a 
candle. From a considerable knowledge of this instru- 
ment and standard, the author can testify that the results 
obtained by Mr. Lowe were remarkably accurate ; but it 
must be considered that he controlled the correctness of 
his experiments by means of the jet photometer, which he 
had invented and givento the author. Mr. Lowe used his 
little photometer in an ordinary room, slightly darkened 
by means of black calico blinds. In like manner as the 
Letheby photometer was evolved from King’s, it is quite 
possible that the first idea of the Evans photometer was 
obtained from that used by Lowe. 

It may comfort many engineers who have occasional 
trouble with candles, to learn that Mr. George Lowe rarely 
used them. There was a noble pile of spoilt and rejected 
candles alongside his photometer ; but from the time he had 
found his 24-inch jet and his jet photometer, he never trusted 
any more in candles. The author cannot say that there 
appears to be much more confidence in the minds of the 
engineers of to-day as regards candles. 

Of the two photometers prescribed in the Gas-Works 
Clauses Act, one of them—viz., the Evans—has been 
modified by the present Gas Referees for London; and 
this modification (shown in figs. 4 and 5) is in use in ten 
out of the twenty-three London testing-stations. The first 
Evans photometer to be modified was that at Ladbroke 
Grove; and it is consequently known as the “ Ladbroke 
Grove ” pattern of the Evans photometer. This modifica- 
tion was made in 1888, in consequence of some experiments 
undertaken by the Gas Referees and Mr. Dibdin, the 
Chemist to the London County Council. The results 
obtained are said to have been phenomenal ; 16-candle gas 
having been found to be in some experiments as high as 
1g candles and more. 

The author, although he was the maker of this photo- 
meter, was not asked to be present at any of these tests ; 
and he desires to remark that, in his opinion, the wild re- 
sults obtained must have been due to the state of the weather 
combined with inefficient ventilation of the room, because 
photometers of precisely the same form and dimensions 
as the original Evans give’ constantly, in a large well- 
ventilated room, exactly the same results, with the 
‘London’ argand burner, as does the Letheby photo- 
meter—the alternative one prescribed in the Gas-Works 
Clauses Act. There is one thing which probably might 
have conduced in no small degree to produce the above- 
mentioned erroneous results, and that is the doors of the 
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photometer might have been kept closed for a much longer 
time than was required to perform a proper experiment— 
viz.; 10 minutes, or rather 9 minutes. The Gas Examiner 
at this station had for some years been making his tests 
with the same instrument, without finding such extra- 
ordinary results. 

The author has carefully tested many of the original 
Evans photometers alongside the Letheby and Canadian 
photometers in a well-ventilated room, and found them to 





Se 


give like results, when the doors of the Evans photometer 
are opened after each completed test. As keeping the 
doors closed for a long time goes in favour of the gas, no 
gas examiner desirous of fairly doing his duty would work 
in this way. 

It is probably the report of these experiments, and the 
knowledge that the Gas Referees ordered the Evans 
photometers under their jurisdiction to be altered, which 
led to this photometer being called “ obsolete” by persons 
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who do not bear in mind that the contract to supply gas 
of a certain quality.-implies likewise the continued use of 
the photometer as it was at the time when the contract 
was made. It-is now more than 35 years since the 
original Evans photometer (fig.6) wasinvented ; and it might, 
with our present knowledge, be improved. But, on the 
other hand, so might the standard burner; and so might 
also the British yard measure, in the same sense. 

As regards the photometers prescribed in the Gas- Works 
Clauses Act, it must be borne in mind that there is a 
choice of two instruments; and therefore it is clear that, 
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Of the other photometers used in London, there are 
two of the Imperial standard pattern on The Gaslight and 
Coke Company at Hornsey and Westminster; two of the 
Canadian Government pattern on the South Metropolitan ; 
and six of the Tooley Street pattern on both The Gaslight 
and Coke Company and the South Metropolitan Gas Com- 
pany. All of these, judging by the daily returns, seem to 
give equally accurate results. It is ‘to be noted that the 
Fig. 9 
shows the pentane air-gas standard of Professor Harcourt 
and Mr. Dibdin.* 
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PLAN OF FLoor. 
Fic. 8.—Kina-Evans PHOTOMETER—1892 MoDEL. 


if one of them is not liked by either party to the contract, 
they can take the other. Both of these instruments may 
be compared; and it can be very easily demonstrated if 
there is any defect leading to erroneous results in either 
of them. Botk ought, with reasonable care, to give the 
same results for the same gas; and I have no doubt they 
always will. It should be said that, in ‘making my tests 
of every kind of photometer, I mostly use the pentane 
standard of light, and rarely any other. 

There is, besides the Ladbroke Grove modification of 
the Evans photometer, another modification adopted by 
the Gas Referees which is used in the three City of London 
testing-stations. They are alike, and each is a combina- 
tion of the Evans and Letheby photometer; a Letheby 
60-inch bar being put inside a 100-inch Evans photometer. 
The old Evans scale is abandoned ; and the readings are 
taken on the Letheby scale. The lights are fixed, and 
the disc moves. This form is called by the author the 
Evans-Letheby (fig. 7) ; and it is found to work well and 
accurately with an argand burner. The Warden of the 
Standards has stamped several photometers which are com- 
binations of King’s 100-inch bar photometer and the Evans 
photometer. King’s 100-inch bar is put inside the Evans 
photometer. This form was first made in 1892 (fig. 8). 
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Fic. 9.—PENTANE ARGAND BURNER WITH CARBURETTOR. 





In conclusion, the author begs to say that, having put 
before you these particulars relating to the question of the 
photometers and standards of light, he thinks that what he 
has said will be found useful in aiding you to arrive at a 
just decision upon these important questions, as regards 
the contract made in your Acts of Parliament with the 
purchasers of gas whom you respectively supply. The 
author’s own opinion is that, since 1871, the purchasers 
and suppliers of gas have gradually come to a very good 
understanding as to the fair interpretation of the different 
Acts of Parliament, and in almost all cases have agreed 
upon one or other of the two photometers and approved 
burners. There is no urgent necessity to disturb this 
understanding. If the pentane argand were adopted by 
mutual consent, in place of candles, the whole question of 
testing the illuminating power would, in almost all cases, 
settle down into satisfactory working order. 


Discussion. 


The PresiIpDEnT said that the two papers which had just 
been read were very important ones, in which the subject 
of photometry had been brought forward in a very able 
manner by authors who had had a very long experience 
in connection with it, and whose views would prove of the 
greatest interest to the Institute. He hoped the outcome 
of the discussion might be to carry them another step in 
the direction of obtaining a standardized instrument which 
could be relied upon for use in all parts of the country. 

Mr. F. Beate (Nine Elms) remarked that, Mr. Dibdin’s 
suggestions being so very important to the gas industry 
generally, he hoped they might receive very careful con- 
sideration from the members of the Institute. He was 
afraid, from the tone of some of the author’s remarks in 
the first part of his paper, that he had an idea that all did 
not desire the same end in this matter. His own feelings 
were that the only desire of everyone was to arrive at the 
most accurate method of ascertaining the true illuminating 
value of the gas supplied to the public. He was pleased 
to find that, in addition to his suggestions with regard to 
the photometer, the writer included some in reference to 
the rooms in which the instruments were to be used, 
because this was a matter of equal importance. The 
suggestion of placing the photometer in the middle of the 
room was probably a good one; but it greatly depended 
upon the system of ventilation adopted. Whichever form 
of instrument was decided upon, he hoped it would never 
have such a term applied toit as wasnow sometimes heard— 
that of a “‘ conjuring-box;” and also that there might be 





* Mr. Sugg at this point called attention to the question of the make 
of candles as bearing upon photometric results; and this matter was 
referred to in the course of the discussion. The 10-candle pentane 
argand standard was tested with two different makes of candles on the 
same day; and in one case its value was given as 10°4 candles, and in 
the other as 9°97 candles.—Eb. J.G.L. 
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only one recognized standard photometer. The only other 
point to which he wished to refer was with regard to read- 
ing the disc. If this was still to be dependent upon the 
eyesight of the examiner, he believed it would be unsatis- 
factory, for a great many operators did not see alike with 
both eyes. If, therefore, some arrangement could be 
devised whereby only one eye was made use of, he believed 
the results would be more reliable. 

Dr. STEVENSON Macapam (Edinburgh) said that he had 
listened with very great attention to the two papers; and, 
as an expert in the matter of testing the quality of illumi- 
nants, he had to thank both the authors for giving the 
meeting an opportunity of discussing this most important 
subject. He was not quite sure that he agreed with either 
gentleman. He certainly should have been glad if Mr. 
Dibdin had adhered strictly to the merits of the question 
to be discussed, and left out some remarks as to the 
manner in which the instruments could be manipulated. 
He agreed with the last speaker that they were all anxious 
to get at the truth, to improve the apparatus, and to have 
a standard which would be recognized by all parties as 
furnishing exact and reliable results. He had sometimes 
thought that this question of testing gas by the various 
photometers that had been introduced, was getting too 
complicated—that there were too many parts of apparatus, 
too many little things to be attended to which might 
possibly take away the attention of the experimenter from 
his main object, which was with his own eye to look 
accurately at the disc or at the index which would tell him 
the quality of the illuminant he was examining. If Mr. 
Sugg, whose many services in this direction they all 
acknowledged, could now begin, instead of adding to the 
apparatus, to take away from it, and make it more simple, 
they would probably get more readily at the desired 
result. It sometimes occurred to him (Dr. Macadam) 
that an analogy might be drawn between this kind of 
work and fishing a stream. He had been an angler all his 
life ; and he had seen one man going out with a very simple 
instrument and catching fish, while others, with the most 
complicated apparatus, bound in brass, with gilded hooks, 
caught nothing. They must have a certain amount of 
experience and common sense when working with all appa- 
ratus; and he quite agreed that, whatever standard was 
adopted, whether pentane or candles—and he still thought 
a good deal of the candles—if a man were accustomed to 
work with a particular instrument from day to day he 
would get accurate results by it, whereas another, who 
was not accustomed to it, would probably fail. Great 
simplicity was very much to be desired. Ventilation also 
was most important. It did not matter whether it was a 
box or a room in which they were carrying on their experi- 
ments ; but if they had draughts, these must interfere with 
accurate results. There was no doubt also that a very 
small proportion of carbonic anhydride, produced by the 
burning of either the gas or the candles, would begin to 
influence the lights; and if there were more carbonic 
anhydride at one end than at the other, there would be a 
tendency for the particular light that was there—whether 
the standard or the gas—to be lowered in illuminating 
power. Ventilation ought, therefore, to be thoroughly 
carried out; and one difficulty he had was to see how to 
have effective ventilation in a box, even if the experiment 
were only going on for ten minutes. In this interval of 
time, the operator himself if he were in the box, would get 
somewhat asphyxiated from the quantity of carbonic 
anhydride given off; and he (Dr. Macadam) therefore 
thought that, in this matter of ventilation, it was as well 
to have the atmosphere of the room to deal with, and to take 
care to have it properly free from draughts. They would 
then overcome many of the difficulties in testing. Another 
point to which Mr. Sugg had drawn attention towards the 
close of his paper was the difference in the various candles 
employed in testing gas. There was no doubt whatever 
that, making every calculation for the quantity of sperm 
consumed, there were differences depending largely upon 
the operator. It had been remarked that even their own 
eyes did not exactly agree. He was aware, for instance, 
that in his own case the left eye was the better of the 
two, and he generally worked with it ; and, knowing this, 
an allowance should be made for it. If they had such a 
difference between the eyes of one man, they would have 
corresponding difference in the eyes of other men, and one 
man with the same candle might give a different reading 
to another. If they were accustomed to candles, he had 





always found they were a very good standard to work by. 
But, of course, they must guard against all possibility ot 
variations occurring, and never test gas or any other illu- 
minant when the eye was tired. There was a certain 
limit to the length of time during which they could look 
steadily and correctly on the photometer; and therefore in 
all trials, when he wished to be very exact, he commenced 
with his eyes perfectly fresh to the testing and did not 
carry on the work after they began to be tired. 

Mr. Lewis T. Wricut (Westminster) said he was 
exceedingly obliged to both Mr. Sugg and Mr. Dibdin for 
the very lucid papers they had read. Mr. Sugg’s was 
more historical than otherwise ; but it was none the less 
valuable on that account. It was necessary to know 
something about the history and development of the 
various forms of apparatus. One often saw modifications 
introduced, and did not quite understand the reason, 
because one could not get into the inventor’s mind to 
know what it was which induced him to make it. From 
Mr. Sugg’s paper, however, they would be able to glean 
some of the reasons which induced Mr. Evans to intro- 
duce the instrument which since about the year 1878 had 
been the subject of very much discussion. Mr. Sugg 
would be doing a further service to the gas profession if 
he continued his communications on what he had called the 
‘‘ ancient history ” of the subject. He had referred to the 
gas in the Metropolis in 1857, which he said was supposed 
to be from 12 to 16 or 18 candles. He(Mr. Wright) took 
it that the 12 candles referred to the common gas, and 
the 16 or 18 candles to the cannel gas made at the 
Western Gas-Works. Then Mr. Sugg said that the rest 
of the Companies supplied what would now be called 
13 to 14 candle gas, which he (Mr. Wright) took to mean 
that the 12-candle gas of 1857, if tested to-day, would be 
13 or 14 candles. Now, he was under the impression that 
the difference was rather greater than that which was 
there stated. He might be wrong on this point, and 
Mr. Sugg right; and that gentleman might at some 
future time find it convenient to tell them the facts on 
which he had based his opinion. There had been 
certain modifications of burner since the date named; 
and the last was commonly supposed to have been 
equal to an improvement of two candles on the previous 
one. He should therefore have thought the difference 
between the standard of 1857 and that of to-day would be 
rather more than the one or two candles which the paper 
indicated. He believed that if Mr. Sugg looked into the 
matter—and he never spared any trouble on this question— 
he would be able to find the burners which were in 
existence then, and make comparative tests, so as to 
standardize those various burners; and this would be very 
interesting and important to the future generation of 
students of the gas manufacture. In many of the 
standard text-books they saw the results of the experi- 
ments made by Mr. Evans, Mr. Lewis Thompson, and 
other gentlemen ; but these were made at the period when 
another standard burner was used which would produce a 
smaller amount of light from the same quantity of gas than 
the modern burner. They therefore wanted some factor, 
which he believed Mr. Sugg could give them, by which they 
could convert these old results into others on the basis of to- 
day. Unless this were done, they were only likely to be mis- 
leading the gentlemen recently connected with the industry, 
and not acquainted with what had been called the “‘ ancient 
history” of it. Mr. Dibdin, in his paper, intimated that 
the tendency was to revert to the old type of photometer 
—the open bar; and he (Mr. Wright) must say that, in 
this particular, he sympathized with him. Mr. Dibdinalso 
said he had been “ much amused at an account of certain 
experiments made, or rather supposed to be made, with 
the pentane argand standard of light.” He (Mr. Wright) 
knew something about the account here referred to; and 
he must say Mr. Dibdin could not have read the paper, 
or, if he had, he had forgotten all about it at the time he 
wrote his remarks. This could easily be proved. In the 
first place, Mr. Dibdin said the instrument was used in 
almost every way except that in which it was intended to be 
used—which he understood to mean that it was not used 
in the proper manner. Now, this was not correct. He 
was the person responsible for the paper, and he there- 
fore spoke with some authority on the subject; and he 
stated therein very distinctly that, when the conditions 
under which each standard was fed with the illuminant 
were identical with those laid down in the instructions, 
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and it was acting normally, they did not agree with each 
other. . What should have been said was that the instru- 
ment was employed in almost every way “ in addition to’”’ 
—not “ éxcept’”’—that in which it was intended to be 
used ; and he (the speaker) claimed the right, not only for 
himself but for every scientific investigator to make such 
variations. It was impossible to carry out any experi- 
ment with a definite aim without varying the condi- 
tions. This was the essence of scientific inquiry. It 
would not have been at all necessary to make any varia- 
tions had the instruments. been correct; but when they 
were tried according to the instructions, and it was found 
they did not ‘always agree with each other, then it was 
necessary to find out what was the cause of the variation. 
In order to do this, it was necessary to make a certain 
number of experiments, in some of which the conditions 
were exaggerated in one direction, and in others in another 
direction. Only by such means could scientific inquiry be 
conducted. The variations were not due to deviating 
from the instructions, but were necessary experiments as 
a consequence of the standard having varied when used 
according to the instructions. Then Mr. Dibdin thought 
another sentence in the paper referred to was a powerful 
argument against the Evans photometer, and, as he said, 
condemned it. But it was a curious thing that the whole 
of the passage in the paper which was adduced for this 
purpose contained in the middle of it an important state- 
ment which could equally condemn the other photometer 
—the open bar—if Mr. Dibdin’s logic were sound. It said 
that when two standards which had differed to the extent 
of 8 per cent. on the Evans photometer were placed on the 
Letheby photometer, they were found nearly equal in both 
positions. Mr. Dibdin said they agreed. What he (Mr. 
Wright) said in the paper was that they were nearly equal. 
As matter of fact, they were not equal, but nearly so. 
Then it went on to say that when another standard 
was*cémpared with the second standard in the Letheby 
instrument, they were found to be equal in one position, 
but differed 0:8 of a candle in another--that was to say, a 
difference of 8 per cent., which was equal to 1} candles 
on 16-candle gas. So that Mr. Dibdin’s argument, that 
the record. of these experiments condemned the Evans 
photometer, equally condemned the open bar. Mr. 
Dibdin’s paper did not deal with standards, but with 
photometers. Mr. Sugg’s, however, dealt with standards 
of light ; and he thought he should be in order in pointing 
out why it was that the 1o-candle pentane standard was 
not constant and invariable. The quantity of pentane 
which was being consumed, and which was the basis of 
comparison, was not measured actually. It was a for- 
tuitous quantity, inferentially and approximately deter- 
mined by measuring the height of a certain flame. Now, 
suppose the quantity of illuminant (the pentane) being 
consumed in a certain time were maintained perfectly 
constant, would, he asked, the length of flame on various 
occasions, in various positions, and in various parts of the 
room, be always the same? It was evident, if the atmos- 
phere were heavier on one day and rarer on another, that 
the height of the flame would be altered ; and in the same 
manner, if a current of air were passing in a particular 
manner, it would also draw out the flame. Consequently, 
for the constant supply of illuminant the flame-length 
would not be a constant quantity. Now, the basis of this 
standard was the converse of that—viz., that for the con- 
stant length of flame the quantity of illuminant consumed 
should be constant, which, of course, did not follow. If 
the flame-lengths produced by the same quantity of illumi- 
nant varied according to atmospheric and other conditions; 
so, if the flame-length were constant, the quantity of the 
illuminant would vary under similar conditions. The 
scientific gentlemen who were responsible for the use of 
a candle which was said to be six to the pound, took the 
precaution at least to satisfy themselves that the quantity 
of sperm compared should be on the basis of the fixed 
quantity—viz., 120 grains. But, in the case of pentane, 
there was no such fixity of basis. It was a fortuitous 
thing, dependent on the length of the flame, which might 
be affected more or less by the condition of the atmosphere 
and other interfering influences. 

Mr. W. Carr (Stalybridge) said he had used the Evans 
photometer for a great many years without finding the 
variations of which Mr. Dibdin had given so striking an 
account in the paper; and he was rather surprised at his 
Statement. He was reminded of a case where an open 


bar photometer was used in a room in the basement of a 
Town Hall, which was considered to be a very suitable 
place for a dark room, because it was in the centre of the 
building, with no possibility of any ‘light getting to it. 
Unfortunately, there was very little possibility of ventila- 
tion, and that was only through the doorway. It wasa 
long narrow room, and the gas was at the farthest end from 
the door. He always found that the results of testing in’ 
the room were very much against the gas; and he was satis- 

fied that it was owing to the wretched ventilation, although 

the cubical capacity was great, and it would seem, on the 
face of it, that there ought not to be anything of that sort. 

Another point of importance, to which Mr. Sugg had 
referred, was the want of uniformity in the burner and 
apparatus for testing—a want which was felt a great deal 
more in the Provinces than in London. He believed that 

the matter was pretty well settled in the Metropolis, and 
that London gas, as supplied by the different Companies, 

was all very nearly the same, because the testing was 
carried out so carefully by men of wide experience, that 

the slight differences alluded to pretty accurately described 

the real differences that existed in the gas tested. In the 

Provinces, they found that some people could supply 
20-candle gas which was not so good as other people’s 
16-candle. It was sometimes said to them: ‘Oh, you 

charge so-and-so for your gas ; but just look at the quality ! 

We sell gas of such-and-such a quality.” In another 

place, where the price might be a little lower, it was 

said: ‘Oh, but your gas is not so good.” Much of this 

arose from the fact that there was such a large amount 

of discretion given to the people who supplied the gas, as 

to the kind of burner and the apparatus they should use 

in testing it. It was, he considered, the duty of Parlia- 

ment to settle this point; and he hoped some day it 

would do so. But as works were gradually getting into 

the hands of corporations, the duty of determining the 

quality of the gas generally rested with the consumers, 

who had to do a considerable amount of grumbling, 

when, as they often alleged, the so-called 20-candle gas 

supplied was of such a quality that one could not see to 

read or write by it. He agreed thatif the apparatus were 

simplified, it would be a great deal better. He knew from 

experience that it required a man of fair education and 

intelligence, who should have had considerable training 

and practice, to make accurate tests with any of the bar 

photometers—either the Evans or any other—as now 

supplied. He did not know that very skilled practitioners 

found any difficulty in dealing with these instruments ; 

but those who were not practised in the use of these 

things were rather hindered than otherwise in their opera- 

tions by the multiplicity of appliances connected with the 

photometer. Very often the quality of gas was determined 

fairly satisfactorily by much simpler methods. 

Mr. J. ABapy (Messrs. Alexander Wright and Co.) said 
he was diffident in venturing on the few remarks he had 
to make, because, in coming after such photometrical 
giants as had preceded him, he felt somewhat as David 
must have done when he sallied forth against Goliath. 
With regard to the very much discussed question of the 
relative merits of the Evans and @etheby-Bunsen photo- 
meter, it appeared to him to be pretty generally admitted 
that it was possible in an Evans photometer, by opening 
and closing the doors, to affect at will the illuminating 
power of either the burner or the candles, while no one 
brought a similar charge against the accuracy of the 
Letheby-Bunsen photometer. It therefore appeared to 
him to be the sensible course to throw over the Evans 
photometer, and adopt the Letheby-Bunsen as the sole 
standard instrument. This had been the course always 
advocated by his firm. As to the desire expressed by 
several speakers for a simplification of photometers, he had 
been experimenting in this direction for some time on 
behalf of his firm, and he hoped shortly to bring forward 
a scheme for a simple photometer and room, with a proper 
system of ventilation &c., which would surpass anything 
that had ever been done in the direction of simplicity. A 
point was raised by Mr. Dibdin with respect to the pentane 
standard. He (Mr. Abady) did not know if any members 
of the Institute were present during the discussion of 
a paper read on the subject of the pentane standard by 
Mr. Dibdin in that room some few months previously ; * 
but, as far as his (Mr. Abady’s) memory served him, it 








* See ante, p. 222. 
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was then claimed that the Dibdin 10-candle standard 
gave an invariable light of 10 candles throughout a long 
range of temperatures and of barometric pressures. Mr, 
Dibdin, however, evidently now admitted that the com- 
paratively slight difference in the ventilation and tempera- 
ture between an Evans and a Letheby-Bunsen photometer 
would account for the variation found by Mr. Lewis T. 
Wright ; and this being so, he (Mr. Abady) ventured to say 
that the previous claim as to the invariability of the pentane 
standard made by Mr. Dibdin must fail. 

Mr. F. G. Dexter (Winchester) desired to thank Mr. 
Dibdin for the very able paper he had read, which had 
enabled him to see more clearly than he did before he 
entered the room, the reason for some discrepancies which 
he had found, and which he could not explain. Some 
years ago, he had to make tests with the Evans photo- 
meter ; and he found variations for which he was quite 
unable to account. In other years, he had to use an open 
bar photometer, and had occasion to repeat these tests 
almost identically; and the curious fact was that he was 
not then troubled with the same difficulty in obtaining 
uniform results. Whether or not it was due to ventilation, 
he was unable to say. This appeared to be the probable 
explanation, especially in connection with the use of high- 
power lights in very small places. There was one remark 
made by Mr. Dibdin in connection with the recording of 
readings upon which he should like to have a little more 
information. Sometime ago, he (Mr. Dexter) had anumber 
of experiments to carry out in conjunction with another 
gentleman ; and as they were of considerable importance, 
they decided to take their readings independently. For 
a time, although they exercised the greatest possible 
care, they could not agree in their results; but subse- 
quently this was found to be due to the fact that the other 
gentleman, when he had two readings coming together of 
the same quantity, ignored the second reading, because he 
considered it was expressed by the value of the first. The 
result was, of course, that the mean of the whole number 
was affected; and as soon as he corrected the method ‘of 
recording the readings, they agreed fairly well. Now, in 
connection with the use of the punch on the paper scale, 
mentioned by Mr. Dibdin, it occurred to him that a diffi- 
culty might arise. If the point of the punch happened to 
penetrate exactly the same spot on the paper the second 
or third time, how could they determine the number of 
readings of a certain value which had to be taken into 
account? They could not tell just how many punctures 
belonged to one reading, and how many to another; and 
they would be unable to get a true result. He was very 
glad to find that Mr. Sugg had mentioned the influence 
of the draught of chimneys on argand burners, as it bore 
very closely upon some remarks he should have to make 
in his own paper later on. 

Mr. J. STELFox (Belfast) said he had listened with very 
great pleasure and benefit to the papers and discussion. 
He must confess, having had a lengthened experience of 
photometry in past times—perhaps not so much recently 
—that he had never been quite able to satisfy himself that 
the photometer was a standard he could very closely 
depend upon. He had done his best, by making two or 
three successive experiments on the same gas, using the 
utmost care, and trying to divest himself of any pre- 
conceived notions, but he must say he had failed to make 
the experiments correspond by more than tenths of a 
candle; and when he had seen reports of gas companies 
being fined because their gas was said to be 159 and not 
16 candles, he often wondered how such absolute accuracy 
could be obtained. There were many elements of diffi- 
culty. Mr. Sugg had referred to candles, and admitted 
that there was something like 3 candle difference between 
two sets. In a case of that sort, where the illuminating 
power was hovering on the brink of the standard, it was 
evident that the result might depend upon the particular 
candle used. Another source of error he believed was a 
personal one. People did not like to be accused of 
colour-blindness. But there were very few who were 
absolutely free from some slight tendency of this sort; 
and he thought it was very difficult sometimes to discrimi- 
nate as to the point at which lights were equal, owing to 
a slightly different tone or colour to which one reader might 
give more weight than another. Dr. Macadam said they 
should not look at the disc, but at the indicator. But 
he thought the suggestion of having an indicating pointer 
was not a bad one, because the operator ought not to have 














his mind biassed by the fact that he saw, or knew, that the 
disc was at a certain place. He was apt, if he found it 
was not quite up to the right standard, to think there was 
something wrong, and so push the disc back and try again. 
With regard to Mr. Dexter’s question, he thought Mr. 
Dibdin had clearly pointed out that the paper was to be 
moved along at each reading, which would avoid the 
difficulty referred to. He thought it would be very wise 
for those who wished to arrive at a correct result to care- 
fully make the observations without being aware of what 
they had recorded until they came to read the result after- 
wards, because, as he had before suggested, there was 
always a tendency, if things did not seem to be going 
right, to try and even them up, and if they found a little 
discrepancy in the reading, it was almost impossible to 
avoid being influenced by it. He could not think any 
photometer would be completely satisfactory in which the 
candles were made to move, because he knew the influence 
of even a very slight draught was important. Even the 
passing of a person through the room would create enough 
draught to influence the consumption of sperm, which 
would go on at an increased rate for some time before it 
settled down again ; and this itself would be sufficient to 
vitiate a whole series of observations. Like several other 
speakers, he wished to have something that could be 
depended upon, because if they had not an instrument by 
which they could check their observations and make them 
correspond under similar conditions, they did not take 
nearly so much interest in their work. ‘They felt that it 
had to be done; but it was performed in a perfunctory kind 
of way. They had not the satisfaction which they would 
have if they felt assured they were making an absolutely 
accurate determination of the material being tested. 
Alderman Mites (Bolton) said if there was one question 
in regard to gas manufacture and distribution which gave 
rise to more heartburnings than another, it was thequality of 
the gas supply. While agreeing that everything should be 
done to render the standards acceptable to both suppliers 
and users of gas, he ventured to take another view of the 
case. He thought that, on the whole, photometers might 
be considered fairly reliable; at any rate, they were the 
instruments specified by Act of Parliament, and were in 
existence. He hoped he might be forgiven for saying that, 
in his opinion, the results as given to the general public 
were often very misleading. He did not say that engineers 
and managers of gas-works wilfully tried to mislead the 
public as to the quality of their gas; but he thought most 
of them would agree with him that eight out of ten of the 
public did not believe the gas with which they were 
supplied was of anything like the quality it was stated to 
be. If consumers were told that they had a certain quality 
of gas, they said: “‘ How do you test it?” and he must 
say he was astonished at the absolute ignorance of the 
public generally as to the methods by which the quality of 
gas was determined. He had been met with the observa- 
tion from really intelligent men, when he told them that the 
gas was tested according to Act of Parliament and was of 
so many candle power: ‘‘ Well, what sort of candles are 
they?” At the same time, he thought gas managers were 
not careful enough to let the public know that what they 
were supplying was a genuine article. How often was 
it the case that in the reports of gas companies and 
corporations they found it stated: ‘‘ The quality of gas for 
the year was 20 candles exactly.” But there were no 
data given upon which the assertion was made ; and, of 
course, such general statements were not satisfactory to 
the consumer. London gas was probably the most 
severely tested gas in the whole world; and yet they never 
heard the people of London say a word about its quality, 
except occasionally in a leading article in one of the news- 
papers—and he admitted that they were woefully ignorant 
upon the subject. In his opinion, the people of London 
were generally well satisfied that they were getting the 
quality of gas they were supposed to have. If more 
towns and cities were dealt with in a similar manner, 
there would be greater satisfaction. So much had he 
been imbued with this feeling, that in Bolton he had 
determined the people should know that what they had 
was exactly the right thing. They set out to make 18- 
candle gas; but if the engineers tested it, and reported 
upon it, would the public be satisfied? Certainly not. 
Weights and measures, and all kinds of articles, as well 
as foods and drugs, were tested, in the interest of the 
public, by independent authorities; and it appeared to 
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him that gas ought to be tested in the same way. His 
Committee had, therefore, adopted the following system : 
They were not compelled by their Act of Parliament to 
employ a gas analyst, but they did so; and although he 
was paid by the Committee, he was perfectly independent. 
His instructions were to test the illuminating power and 
purity of the gas so many times a week at the gas offices 
nearly a mile from each station; and for this purpose an 
apparatus—the best that could be obtained—was placed 
at his disposal. It included a photometer of Mr. Sugg’s 
manufacture, which was stamped by the Board of Trade 
in eight or nine different places, so that it ought to be 
correct. The Examiner could go morning, afternoon, or 
night—at any time he pleased—and examine the gas 
without any information from any officer of the Corpora- 
tion; and he sent his reports to the newspapers, where 
they were regularly published before even they came to 
the knowledge of the Committee. In this way, he (Alder- 
man Miles) contended that they had done their duty to the 
public; though he joined with other speakers in expressing 
the hope that by-and-bye they would have even more 
perfect instruments than they had at present. 

Mr. C. S. Evvery (Bath) said that undoubtedly it was 
necessary to be very careful in the manipulation of the 
Evans photometer. He had worked with both kinds, and 
knew something of the defects attending them; but his 
experience suggested that it was more difficult to get satis- 
factory results with the Evans than with the open bar 
photometer. The chief difficulty was the arrangement 
of the ventilation. As Mr. Sugg had practically admitted, 
the doors must only be closed just as the test commenced, 
because the ventilation would serve for only about nine 
minutes, so as to give a reliable test. In addition to this, 
where the curtains were in use, it was not only a trial of 
the accuracy of one’s vision, but also of temper—to have 
to work in a close atmosphere, and make a series of tests 
with one’s head enveloped in a curtain. He referred to 
this as a point to be borne in mind when considering the 
relative merits of photometers. Mr. Sugg, by his figures, 
had informed them that, in testing the pentane standard 
with different candles, he arrived at a difference of nearly 
half a candle ; and here was another source of difficulty in 
arriving at exact results. When the instrument itself 
required such delicate handling, and the candles from 
different manufacturers were found to vary to the extent 
stated, it was tolerably easy to account for discrepancies 
between a gas company’s returns and those made by an 
official tester. It was most important that this should be 
brought out, because many people failed to understand 
why the results should not agree to the lowest decimal 
point. As they had two such experts present, he should 
like to invite an expression of opinion on the existing 
method of making corrections for barometric pressure and 
temperature. This had been brought home to them with 
all the more force lately, since the barometer had been 
standing very high for so long. Now that they were going 
to the third place of decimals in photometric experiments, 
and improvements were being discussed in other direc- 
tions, it seemed to him that, in testing the illuminating 
power of gas, it would be as well not to lose sight entirely 
of the method in use for making these corrections. 

The PresipEnT said one of the objects which it had 
been thought it might be possible to serve by asking Mr. 
Dibdin to read such a paper as the one he had given, was 
to endeavour to get some lines laid down upon which a 
standard photometer might be constructed which could 
be universally adopted throughout the country. They 
wanted one standard instrument, a model of each part of 
which should be deposited for reference in the Standards 
Department of the Board of Trade; and that those instru- 
ments should not be varied for a considerable period. 
Nothing very satisfactory would be done in connection 
with photometry until Parliament or the Board of Trade 
stepped forward and established once for all what a 

‘ standard photometer should be ; placed it in the Standards 
Department ; and provided that, from a certain date, every 
photometer should be made in accordance with it. It was 
useless for manufacturers to improve on this or that part 

- of the instrument; it only made the matter more compli- 
cated, and rendered it more difficult to determine which 
was the best one to use. There were already a dozen or 
more well-recognized forms which might be employed, 
each one of which differed very largely from the other, and 

probably brought out different results ; and if the effect of 








their discussion that day was to lead to the introduction of 
one uniform standard, it would have served a purpose 
much to be desired. 

Mr. Dispin, in reply, said that he was glad to hear the 
President bring the matter back to the point from which 
they had started; for the discussion appeared to have 
become somewhat discursive. Hissubject was “A Standard 
Photometer.” But they had been wandering up and down, 
talking about everything else. Many observations had 
been made which seemed to support his general proposi- 
tion—that a perfectly open bar photometer was preferable ; 
but the discussion had been very bare upon this point. 
Whether candles were good or whether other standards 
were good, bad, or indifferent, had nothing to do with this 
particular question. Mr. Beale commenced by referring 
to the subject of the standard; but though this had 
occupied a good deal of his attention, it was not the ques- 
tion he had dealt with in his paper. The differences 
of eyesight in various observers must, of course, be taken 
into consideration. He had had many opportunities of 
noticing that there might be very great differences in the 
discriminating power of the eyesight as to tints and colours, 
and they might have positive colour blindness; and yet 
some observers so affected had been able to read a disc as 
satisfactorily as those whose eyesight had been proved to be 
far above the average. There was a power of accommoda- 
tion in almost every eyesight which enabled the observer 
to swing the disc first one way and then the other until he 
brought it gradually to the middle position; and an 
average of a series of observations of this nature would 
agree wonderfully closely with those of observers whose 
eyesight was totally different. At the same time, he did 
not mean to suggest that observations should be taken 
under the most adverse conditions of eyesight. In the 
case of the London gas examiners, they were all submitted 
to most careful test as to the delicacy of their eyesight 
—a test which many experienced observers, friends of 
his own, simply repudiated, and refused to submit to. 
Still all the candidates who were examined had to pass 
such a test; and he believed they were a body of men 
whose eyesight was by no means the least sensitive in the 
country. Dr. Macadam had evinced his anxiety to get at 
the truth; and he (Mr. Dibdin) thought that in the word- 
ing of his paper he had made it perfectly clear that what they 
wanted was to get at the fundamental thing—to take away 
all the top hamper, and all outside considerations of this 
kind. ‘hey wanted an instrument which would give the 
truth as nearly as possible, and stick toit. Mr. Wright had 
started off with a discussion of the pentane argand stan- 
dard; and, of course, he was entitled to refer toit, as it was 
mentioned in both papers. But he (Mr. Dibdin) had only 
alluded toit asa question of photometry. He had no wish 
to run through the mass of experiments that had been 
made by Mr. Wright on previous occasions, and explained 
by him; but he could not help thinking, while Mr. Wright 
was speaking, of the story of the negro phrenologist 
who, when he found the gentleman whose head he was 
examining had not a bump in a particular place, very 
soon raised one. Mr. Wright’s experiments seemed to 
him rather in that direction. If the pentane argand was 
not wrong under certain conditions, he said: ‘ Very well ; 
then it shall be wrong,” and it was done. However, this 
was not the time to discuss the question ; and he did not 
propose to do so. He had been working at it for ten 
years, and had obtained certain definite results. The 
Board of Trade Committee on Standards of Light, on 
which were representatives of The Gas Institute as well 
as the most eminent authorities of the day, examined the 
standard, and confirmed his results; and they had been 
confirmed by many others. The Board of Trade Com- 
mittee having reported definitely in favour of it, he had 
finished withit. It was for them to accept it or reject it. 
Mr. Wright said it was a bad standard ; that it had certain 
faults; and soon. He (Mr. Dibdin) was glad to find there 
was someone who had worked with it sufficiently to find 
out its faults. Nothing in this world was perfect ; and he 
had never heard of a standard, or proposed standard, 
which was beyond suspicion under certain circumstances. 
Mr. Wright would have done good service if he could 
have shown that, under certain conditions, the standard 
was not reliable. Ifthe members of the Institute generally 
approved of it as being the best standard, it was at their 
disposal to use it; if they did not find it so, they might 
reject it. He was not prepared to enter—and he did not 
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think any good would come from entering—into a dis- 
cussion on the matter, as if he wanted to force a pet pro- 
posal on them. He did not care one jot whether they 
used the standard or anything else. As a photometrist, 
he had done his duty in the matter, and had added his 
mite to the general question; and he was now prepared to 
sit down quietly, and leave the matter to the Institute and 
to photometrists generally. He had not the slightest 
doubt that many other gentlemen would take up the 
question of the pentane argand, and between them all 
would put it in its right place. Where that right place 
would be, he would not pretend to prophesy. He could 
only say his experiments were made honestly, straight- 
forwardly, and with the best assistance—and he had had the 
opportunity of obtaining the help of gentlemen who had 
spent a large portion of their lives in connection with 
photometry. There he left it. If Mr. Wright wished to 
see the way in which they worked the pentane argand, he 
(Mr. Dibdin) would be only too delighted to show him at 
any time. He had laid down a proposition, and proved it 
up toa certain point; and now he had done with it. He 
thought there was a little confusion of ideas with regard to 
the effect of temperature on the pentane argand and on 
candles in the Evans photometer. The principal point 
with regard to the effect of temperature on the pentane 
argand was this: Under a high temperature, they had a 
more rapid evolution of the pentane vapour, which would 
put the flame up considerably. But they could check the 
consumption, and turn the flame down to the normal 
height ; and they would then get the same amount of light 
passing under the screen that they had with the lower 
temperature, In the same way, if the flow of pentane 
through the carburettor were at a very low temperature, 
the rate at which the pentane vapour was given off would 
be reduced, the flame in the burner would fall, and they 
would get less light. But they would open out the regulat- 
ing cock, and with less pressure they would have a larger 
aperture, and the flame would be restored to its normal 
height. The effect in an Evans photometer was a different 
thing entirely. Mr. Dexter had referred to independent 
readings, and to the result of punching a spot on the same 
place. But Mr. Dexter had evidently not followed the 
details which he (Mr. Dibdin) had read, because he had 
pointed out that each impress of a series of ten read- 
ings should be made to fall on the paper scale at posi- 
tions a little lower than the previous one, so that the 
order in which they were made could be seen at once. 
There could be, therefore, no confusion. Mr. Stelfox 
seemed to think that occasionally a gas company was 
fined because their gas was 159 instead of 16 candles. 
This might be so in the country, though he had never 
heard of such a case; and, as a matter of fact, in London 
they were allowed half a candle grace. He understood 
that proceedings were never taken for only o:r candle. In 
London, the Companies were always allowed a full half 
candle; and they took very good care to have it. If they 
were o'1 candle within the half, they were excused; and 
quite right too. But they must have a line somewhere. 
Alderman Miles had remarked that the London gas was 
the most thoroughly tested in the world. He (Mr. Dibdin) 
thought so too—at the stations. But the quality of the 
gas was not always the same in the districts as it was at 
the stations. Of course, London was a pretty big place. 
He noticed that Alderman .Miles’s gas examiner was 
in the happy position that he could go into the station 
and test the gas how and when he liked. In London, 
they had, if called upon, to give one full day’s notice 
to the Gas Companies that they were going to test the 
gas—mentioning the time—and there must be an houtr’s 
interval between the testings; and the Companies were 
entitled to have a representative present. This was very 
pleasant for them; because, if the first test came out below 
the standard, they could telegraph at once, and it might be 
all right before the next testing. Mr. Ellery had referred 
to the Evans photometer, and the opening and closing 
of the doors. But he (Mr. Dibdin) would like to ask if 
any gentleman could point out where they would find any 
Instructions that, to use the Evans photometer, either the 
right or the left door should be open, or either of them 
shut, or both shut or both opened. This was the fatal 
thing about the Evans photometer. It. was admitted 
by everybody that they had differences, whether they 
opened or shut the doors; and yet there was no instruc- 
tion anywhere to leave them open, partially open, totally 








closed, or dealt with in any way. There they were for 
the gas examiner to do what he liked with them. The 
last point referred to was the correction for temperature and 
pressure. This he always understood was a correction for 
the volume of gas consumed. Under changed atmo- 
spheric conditions, they might have considerably less 
volume than 5 cubic feet being passed as 5 feet, 
which, of course, was an injustice to the company 


- that was put right bya correction for temperature and 


pressure. On the other hand, if they had more than 
5 cubic feet being passed, and it was called 5 feet by the 
measuring instrument, this would be corrected in the same 
way. There could not be any question that a correction 
for the volume of the gas was a fair one. It would not 
be fair to the gas manufacturer to take the gas he had 
measured at one temperature at so many cubic feet, and 
expand it by exposing it to a higher temperature, and then 
measure it and test it. It would appear very poor gas 
indeed, simply because it had been stretched out like a 
piece of india-rubber. How far the effect of temperature 
and pressure affected the amount of light given by a 
burner or by candles, was another point, which was very 
important as a matter of scientific inquiry, but not impor- 
tant, he thought, practically; and he himself always held 
that the correction for temperature applied to the volume 
of gas but not to the light per se. 

Mr. Succ said Mr. Dibdin had gone over so much of 
the ground that it would not be necessary for him to detain 
the meeting long. The first and most important point as 
to a standard photometer was that, as the law stood at 
present, it would not be easy to make one which would be 
exceedingly simple—say, an open bar photometer to be 
used in the middle of a room. The reason was that, with 
the existing standard of light—candles (and they were not 
likely, it seemed, to have another standard yet), a company 
working under the Gas-Works Clauses Act might be fined 
on the result of two experiments. The Act prescribed 
that the result should depend on the average of the tests 
made. It did not say that there should be three experi- 
ments. Two only might be made; and a company might 
be fined for being o-1 candle below the standard. This 
might arise in consequence of some reflection from the 
walls of the room on the wrong side, or something in the 
variation of the candles, or anything of that sort. This 
showed that they must have a very accurate instrument ; 
and it was the very fine point to which the testing of gas 
was carried under the Gas- Works Clauses Act that obliged 
the photometer maker to endeavour to produce a photo- 
meter which would alwaysbe correct without being affected 
by such accidental circumstances. The Gas Referees 
were known to be thoroughly impartial; and they took 
precautions that the meters should be absolutely correct, 
so that the quantity of gas used in making the tests 
should be properly measured, and that there should be no 
unfairness in any way by which the quality of the gas 
might be affected from extraneous sources, but that its 
true value should be given. This was why black velvet 
was used in the Evans photometer, to prevent any reflec- 
tion coming from one side to the other. There might 
be some differences of opinion as to how much ventilation 
there ought to be in the room or in the photometer ; but 
these difficulties were not to be overcome by simply 
putting down a 2-foot rule and standing a disc in the 
middle of it. There were a great number of conditions 
which had to be carefully attended to, even with regard to 
the measurement of gas. He wasglad to hear Mr. Dibdin 
say that, under the Gas-Works Clauses Act, they must 
take into account the temperature and the barometric 
pressure; though it had been stated by a witness in the 
House of Lords the previous day that no such correc- 
tion was required. He (Mr. Sugg) said it was required, 
because the Act specified that the gas was to be accurately 
measured; and if this was to be done, they must allow for 
temperature and pressure. Mr. Ellery had said he found 
curtains objectionable. If so, he need not have them. 
A great many engineers, both at home and abroad, used 
the Evans photometer without curtains. In the case of 
the Gas Referees’ new photometer—the Tooley Street 
pattern—one of them had curtains. At some of the 
other testing-stations, it was absolutely necessary for 
curtains to be provided, because the light from the walls 
came directly into the photometer, and hit the disc 
on the candle or gas side; thus adding or candle or 
more to the light on the particular side which it favoured, 
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amounting to 1°6 candles on 16-candle gas. ' This was why, 
screens and curtains were introduced into the photo- 
meters—to prevent any accidental circumstances unjustly 
affecting the gas, and to ensure the steady burning of the 
candles, If they-had, as in Paris, to perform thousands of 
experiments before a company could be fined, a 2-foot 
rule, or even a bit of string, would’do. But when they 
come to such an exact point that a company might be 
fined for being o'1 candle below the standard, it was 
necessary to take every precaution to prevent errors. 
Mr. Dibdin said they -were never fined except for half a 
candle; but in his (Mr. Sugg’s) opinion they were some- 
times proceeded against for a very much smaller deficiency. 
Mr. Carr had made some observations with which he quite 
agreed ; and Alderman Miles told them pretty much the 
same thing—that the public were not satisfied that they 
got the quality of gas stated. This was, generally speak- 
ing, their own fault. They. did not use proper burners ; 
and, of course, they did not get the value out of the gas, 
They might use one burner which would give a very 
different result from another in illuminating power with the 
same quantity of gas. With regard to the testing of gas 
in London,-it was, he believed, the most rigorous in the 
world. Mr. Dibdin, in his reply, had-said he found the gas 
all right in the stations, but not outside. This was all very 
well; but he (Mr. Sugg) understood that Mr. Dibdin went 
round and tested the gas after it had passed through large 
dry meters. He understood, for example, that Mr. Dibdin 
went to Board schools, where they had perhaps an 80-light 
dry meter, and when they tested the gas, there might be 
only 5 cubic feet passing through the meter. 

Mr. Dispin remarked that in such cases they took care 
to light up nearly all the burners in the place. 
- Mr. Suae said this certainly made it more fair ; but at 
the same time, if the gas passed through the meter, it was 
not giving the gas its best chance. At the testing-station, 
it was brought direct from the main. 





A SEASON’S EXPERIENCE WITH INCAN- 
DESCENT PUBLIC LIGHTING. 


By Frepx. G. Dexter, of Winchester. 


In November, 1894, the writer had the honour of bring- 
ing before the Southern District Association the results of 
the previous twelve months’ working of twenty public 
street lamps fitted with the Welsbach incandescent light. 
The publishing of this trial—the first record of the kind in 
this country—led to a good deal of criticism, and still 
more correspondence (the latter still continues unabated) ; 
and the undoubted great interest the question has excited, 
leads the writer to place before the members an account 
of more recent and much more extensive experience. 

It often occurs that when some innovation—some de- 
parture from the beaten track—is decided upon, there is 
no better incentive to success than “necessity.” The 
mother of invention may not give birth to one particular 
idea to the influence of which stumbling blocks dissolve 
and crooked paths straighten; but she will at all times 
stimulate the effort, and, in fostering the determination to 
succeed, gradually remove petty difficulties until the 
strengthened position sickens failure of the contest. 

It has been the writer’s good fortune to be favoured in 
this way. For twenty years, oil lighting had reigned 
supreme in the streets, at a cost of {2 2s. to £2 5s. per 
lamp per annum inclusive (lighting all the year round), 
The average power of the lights varied between 8 and 10 
candles, and could be pushed to 12 candles. 

With 15-candle gas, 4-feet burners required to be 
used to compete in any way in point of cost; but the 
illuminating result was not looked upon as an improvement 
—neither was it. With 6-feet burners, the improved 
illumination was sufficiently pronounced to disarm the 
criticism of those prejudiced in favour of oil, or against the 
supposed quality of the Gas Company's commodity; but 
friends and foes alike felt the desirability of preventing 
any important advance in the rates, and that the increased 
illumination available was insufficient to warrant the 
corresponding increase of 50 per cent. in the cost. At the 
same time, the feeling in the city for improved street 
lighting was growing stronger; and those members of the 
Corporation anxious to introduce electric lighting, of 
course availed themselves to the full of this feeling to 








promote the idea that this advantage could not only be 
secured by the introduction of electricity, but at no greater 
cost, and with the further boon of introducing a powerful 


- weapon to the hands of gas consumers to compel conces- 


sions in price and improvement of quality. 

Under these circumstances, it will be understood how 

the feeling grew that the time was ripe for a determined 
effort to recover the Company’s true position and status. 
The greatly increased duty per foot of gas developed by 
the Welsbach system, afforded the only solution at dis- 
posal, and therefore compelled closer attention, interest, 
and desire to succeed in overcoming such difficulties as 
might present themselves than probably would otherwise 
have been the case. Want of enterprise has been very 
evident, in the tone of many of the letters that have been 
sent to the writer ; and if these remarks to-day appeal to 
any in the “ fit of the cap,” it is hoped-that the experience 
recorded may incite to greater effort. 
. The success of the experimental lighting secured the 
contract for one of the Parish Council districts; and this 
was shortly followed by the contract for three years for the 
city lamps. The total represents altogether about 500 
single lamps, and 15 refuge lamps containing two lights. 
Though interfering somewhat with the continuity of the 
text, it is felt that the methods adopted and conclusions 
for so doing will be better expressed in the following sec- 
tions under the respective heads, in order to facilitate 
reference. 

Services and Standpipes——These, as may have been 
inferred, required to be put in, in almost every case. The 
sizes used have been 3-inch up to, and including, the 
bend at the base of the column, and 4-inch standpipes. 
The smaller standpipe is used as the area in relation to 
the velocity of the gas, for a Welsbach light is practically 
in the same ratio as the area of a 32-inch pipe for an 
ordinary burner. 

The standpipes terminate with a tee-piece; and 
immediately above this, but below the bottom of the 
lantern, is fixed a nose-cock or pet-tap. A short piece of 
brass tube runs up through the base of the lantern, to 
carry the burner. The object of the tee-piece is to pro- 
vide meansto force the service or inject liquid by unscrew- 
ing the plug and closing the pet-tap above, without inter- 
fering with the burner. The -pet-tap has a secondary 
object, referred to under the head of regulation. 

Lanterns.—During the eighteen months of the experi- 
mental trial, chimneys alone were available for public 
lamps. The bulb form of light, with metal reflector, had 
not been introduced. With the use of chimneys, it was 
found absolutely necessary to baffle the ventilation of the 
lanterns, so as to render them more windproof—not only 
to stop the pulse in the light caused by every breath of 
wind, but also because of the injury to the mantle. 

This was successfully done after some investigation, 
although it isto be borne in mind that the terms ofagreement 
did not permit of the introduction of speciallanterns or even 
new ones ; but the ordinary 14-inch street lantern, as used 
for the oil-lights, had to be utilized. Immediately the 
glass bulb form of burner was introduced by the Incandes- 
cent Company, the writer felt convinced that it would 
prove a great improvement ; and this opinion was expressed 
in the former paper referred to. Its practical bearing in 
relation to choice of lantern, is the fact that it is no longer 
necessary to trouble about baffling. The bulb is suffi- 
ciently wind-proof in itself to work satisfactorily in any 
form of street lantern without alteration; and they have 
been used in this way for the whole of our contract. 

Burners and Bye-Pass.—Of the two kinds of burner made, 
with and without bye-pass, the writer has no hesitation in 
saying that the bye-pass is the only practical form. The 
bye-pass jet saves its cost many times over in the ease and 
rapidity of lighting, the value of the warmth in stopping 
the deteriorating effect of damp on the mantle, and the 
longer life afforded by the absence of all shock in lighting. 
The Incandescent Company recommend and adveitise a 
bye-pass burner specially made for street lighting. It is, 
perhaps, rather stronger than the ordinary household 
‘‘C” bye-pass burner, and is fitted with anti-vibration 
springs and a double lever with chains. 

This burner is considerably larger than the ordinary 
‘‘C” burner. Experience proves, however, that it is 
unsuitable in the majority of cases, as its length, with 
bulb and reflector, precludes its use in the ordinary 
14-inch lantern; and the travel of the long levers it is 
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fitted with is so great that the provision of room for this 
lifts the burner too high in all but the larger lanterns. 
The use of chains, also, to actuate the lever, is a great 
mistake; as if they are brought down together through 
the central opening, they intertwine and cause confusion ; 
and if taken through independent holes the cost is added 
to, and the lantern rendered unnecessarily draughty. The 
chains also, on a windy or very dark night, are very diffi- 
cult to catch with a rod from the ground. 

The ordinary “*C” bye-pass burner has been found 
considerably the better from every point of view ; and the 
writer's original expedient for working the bye-pass lever 
from outside the lantern, by means of a stiff brass wire 
hooked into a hole drilled at the end of the short lever, 
and allowed to hang down through the central corner of 
one pane in the bottom of the lantern, and terminated just 
below in a disc of metal about the size of a halfpenny, 
has been found by far the most handy, simple, and 
inexpensive arrangement. To avoid keeping the plugs 
too tight, the addition of a small pin and counterbalance 
weight on the opposite side to the lever and rod has been 
found an advantage. 

Chimneys and Bulbs.—Choice in this matter should not 
be delayed by a moment’s hesitation. The glass bulb 
arrangement is immeasurably superior to any kind of 
chimney. The writer felt at the outset that the ordinary 
glass chimneys then available would never stand expo- 
sure in street lanterns. More recently the greatly im- 
proved “Jena” chimney has been advocated ; but it will 
be seen later that even these bear no comparison with the 
life of the bulb. Glass-rod chimneys were tried, and 
failed in every lamp within a week, besides invariably 
destroying the mantles through the rods bending over and 
twisting intothem. Mica chimneys were used for twelve 
months, until the bulbs were introduced ; but while avoid- 
ing fracture, they gradually discoloured and became 
opaque in patches wherever a blowhole in the mantle 
permitted the flame to impinge. 

Apart from these points the general inferiority of chim- 
neys may be gathered from the following considerations:— 


Firstly, in the case of a partially fractured mantle, the 
escaping jet of flame will with a glass chimney 
not only bring the chimney down, but cause the 
destruction of the mantle, and perhaps the rod as 
well. With mica, while immediate failure is 
averted, the opaque patches shortly become so 
great a disfigurement and obstruction to the light 
that renewal is necessitated. 

Secondly, the draught of the chimney is much sharper, 
and causes a greater wear and tear of the mantle— 
especially after a fracture is once started. 

Thirdly, in cleaning, the close approximation of the 
diameter of the chimney to that of the mantle leads 
to frequent damage of the latter when the chimneys 
are removed and replaced. 

Fourthly, the chimneys require special attention to the 
lanterns, to maintain a steady light. With the 
bulb, the glass is too far removed to suffer from 
the jet, however defective the mantle may be. This 
fact, and the lessened draught, permits a longer run 
per mantle. Cleaning is facilitated without risk of 
damage; and no special arrangements to the lan- 
terns are necessary. The cost of the bulb arrange- 
ment is greater, but the difference is more than 
covered in the lessened renewals of twelve months’ 
working. 

Mantles.—Under this head, it is desired to point out that 
the Incandescent Company send out on application a 
special mantle for street-lighting purposes. 

Vibration.—It is probably correct to say that this diffi- 
culty has been the cause of a greater number of failures in 
the attempts to utilize the Welsbach burner for street light- 
ing, than all other considerations combined. In the writer’s 
opinion, however, many records of failure might have worn 
a different aspect with continued perseverance, and some 
attempts to introduce other methods than simply those 
provided by the Incandescent Company. The vibration 
1s set up from two independent sources. The one (and the 
most difficult to master) is the tremor set up in the metal 
service-pipe and standpipe from the vibration of the ground 
by the passing traffic; and the second is caused by the 


impact of the wind upon the lantern, and to some extent 
the post. 








The Incandescent Company’s anti-vibration burner has 
its upper part supported upon springs. In one form, there 
are four very small vertical springs working on guide-rods; 
and in the other form, one larger diameter conical spiral 
spring. The mantle is so light that the slightest move- 
ment will affect it. The first arrangement of four springs 
is far too stiff to be of the slightest benefit. The second 
expedient is sufficiently sensitive and elastic to keep up a 
continual quiver some time after the cause of disturbance 
has passed. It therefore continues the shake of the mantle 
after it would of itself have come to rest, and appears to 
be responsible for more breakages than it is intended to 
cure. 

Vibration needs to be cut off or deadened before reach- 
ing—but not atthe burner. Todeaden the tremor of the 
service-pipe, the writer’s plan of packing the column with 
sawdust, and the use of a soft rubber collar at the neck 
to keep the pipe central, has proved very serviceable. It 
is also most beneficial in preventing interruption from frost. 
In the more severe cases, the burner may be suspended 
in the lantern by a cup-and-ball joint, or else the device of 
Mr. Redman, of Bradford, adopted, consisting of a rather 
larger diameter spiral spring fastened to the top of the 
lantern, from which depends a frame carrying the burner, 
&c. The gas connection is effected by a small rubber 
tube to the standpipe. This arrangement is not particu- 
larly sightly ; but it is certainly successful. 

Where the burners are mounted on the standpipes, it is 
most important to avoid contact with the lantern at the 
bottom where the pipe passes through. The use of the 
brass tube at this point before mentioned is to allow 
plenty of clearance without too large a hole in the lantern 
bottom. From 1} inch to 13 inch diameter holes, for the 
passage of the 3 inch pipe, is sufficient. This allows for 
all necessary ventilation (the rest of the bottom of the 
lantern being closed), and permits as much play as the 
lantern itself will stand in a gale, without jarring the 
pipe and affecting the burner. Attention is particularly 
drawn to this simple matter, as its non-observance has led 
to many failures. In the desire to keep the lantern tight 
(especially where chimneys have been used), the stand- 
pipe has either been made to fit tightly, or even been back- 
nutted up, with the result that every movement due to 
the wind is communicated direct to the mantle. 

Regulation—Pet-Taps v. Governors.—You are probably 
well aware that the power of the Welsbach burner for light- 
ing purposes depends upon the heating value of the bunsen 
flame applied to the mantle. The bunsen flame, while 
hot in itself, has little vadiant power. It is therefore 
evident that, unless the mantle hangs in contact with the 
flame, the lighting effect is lost. The value of a fixed or 
constant consumption in the case of an ordinary luminous 
burner cannot be gainsaid; but the writer questions its 
utility in the case under consideration. 

A Welsbach burner with a governor implies a fixed 
consumption, and therefore a flame of definite size. Its 
lighting value depending upon an absolute “fit” or corre- 
sponding size in the mantle, requires that this condition 
should be equally rigid. Expetience proves that uniformity 
of sizein the mantle is not, and cannot be, ensured, with the 
result that any one burner will give widely different lighting 
results with different mantles. 

Recognizing this point, it has been found preferable to 
use the nose-cock or pet-tap before mentioned immediately 
below the bottom of the lantern; and to regulate the con- 
sumption by this under the evening pressure, to secure the 
maximum results with each mantle. That is to say, the 
pet-cock will be altered to obtain the highest photometrical 
result with each renewal of mantle. To prove the great 
‘importance of the slightest variation of consumption, your 
attention is drawn to the following results extracted from 
the table of experiments under the heading of “‘ Draught : ” 
A full-size mantle, with 4 cubic feet consumption, gave 
80 candles with the bulb lamp for street purposes. 
Directly the consumption was lowered to 3 feet—a reduc- 
tion of 25 per cent.—the light was reduced by 70 per cent., 
the photometrical value being 24 candles only. A reduc- 
tion of another 4 foot per hour lowered the lighting value 
to 7 candles. You will be able to trace similar results in 
the table in the case of chimneys, and also with the plain 
mantle. 

_. The converse results—viz., the loss arising from a heavy 
consumption with a small mantle—are not givenin tabulated 
form, as this information has recently appeared in the 
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technical press and seemed to excite surprise, though it 
cannot fail to have escaped observation by all those who 
have given their minds seriously to the use of the Welsbach 
burner. It will be found from experiment that any rate 
of consumption giving a larger flame than the mantle em- 
ployed, will result in correspondingly poor results. These 
considerations bring the writer to another phase of the 
question of equal if not greater importance. 

Draught.—Not only will a positive increase of heating 
effect by increase of consumption in a Welsbach burner 
lead to diminished lighting duty through the want of 
application of the heat to the right place, but the same 
and greater loss will result by the influence of the draught 
of the chimney removing the path of the flame from that 
of the mantle. It has been pointed out that the use of 
the pet-tap is best adapted to provide for variations of 
the mantle where the supply of gas available will permit ; 
but supposing the consumption to be fixed, as with the 
use of a governor or a short supply, and the flame is too 
small for contact with the mantle, the results can be im- 
proved by shortening the crutch a } or % inch, so as to 
bring the mantle down into the flame. This method is, 
however, inferior to that of regulating the draught. 

Questions have recently been asked as to what is the 
influence or value of one chimney compared with another. 
This may be answered with the statement of the fact that 
a rule for the size and length of the chimney cannot be 
laid down so long as there are variations in the quality of 
the gas burnt, in the rate of consumption, and in the size 
of the mantles. With full consumptions of (say) 4 feet and 
large mantles, the draught with the bulb arrangement or 
the 10-inch chimney is not too great. As the rate of 
burning is reduced, the draught is not reduced in anything 
like the same ratio, with the result that it becomes in 
excess. Such excess causes a diminished or more con- 
centrated flame, which, burning inside the mantle and 
more out of contact than if it were too large, is practically 
useless. 

Experience with these burners proved that a reduction 
of the air supply by the partial stoppage of the bunsen 
holes, enabled the flame to lift and again come in contact 
with the mantle. The writer has, however, found that far 
better results are obtainable by checking the draught at 
the chimney. The following table of tests has been com- 
piled to show this influence :— 


A Series of Photometrical Tests with the Welsbach Light to Prove 
the Influence of Draught and Consumption. 


[Values in Standard Candles.] 




















Rate of Consumption per Hour. 
Arrangement of Burner, 
4.C. Ft.j3 C. Ft] 2 C. Ft. | 14 C. Ft. 
PAU eo Se ee et ew IO Jo 32 3 
No] 
1 |With bulb and enamelled iron top . | 80 24 7 1 (a) 
2{| Do.,and 2 bunsen holes closed .| .. 40 18 | No effect 
3 Do., and 3 "” ” ” . oe 45 28 ” ” 
4} Do., with bunsen holes open, bu 
chimney checked. . . . . | oe 75 54 8 (0) 
1 |With ro-in. choke chimney . . .| 80 13 7 1 bare (a) 
2} Do., with 2bunsen holes stopped. | .. 24 oe No effect 
3 Do, » 3 ” ” ” . ee 28 ee ” ” 
4 Do., ,, holes open and chimney 
PMERKRD coe suis! be 75 54 15 (b) 
1 |With cylindrical 9-in. Jena chimney | 80 54 28 3 (a) 
4| Do., but chimneychecked. , . os ly OS 54 15 (d) 




















Notes.—All results are with 15-candle gas, and the same mantle and burner 
and same standard. 

Corresponding marginal numbers give corresponding conditions. 

“ Plain " means without any form of chimney. 

‘‘Chimney checked " means stopped in more or less degree at the 
top, to secure maximum results for each rate of consumption or 
shape of chimney. 

Remarks.—(a) groans; (b) noise stopped. 


It will thus be seen that the Welsbach burner requires the 
draught to be carefully adjusted, not merely to secure the 
maximum results, but to avoid heavy loss under certain 
conditions. These results, while true for this particular 
mantle, would not be accurate for another mantle differing 
in size. The values are not ultimate, but relative. 

_ Maintenance.—In the matter of maintenance of the street- 
lights, the record is favourable—in fact, more so than the 
estimate provided. By the test meter the average daily 





consumption works out to 38 cubic feet per light, including 
bye-pass. The bye-pass consumes, with a flame $ inch long, 
} foot per hour. This represents 1000 cubic feet per lamp 
per annum. The average consumption per light, when 
in use, works out to 12,900 feet per annum, or about 
3% feet per light perhour. The lighting is continued all the 
year round, from the average times of one hour after sun- 
set to one hour before sunrise. 

The mantles have worked out to an average of three per 
lamp per annum ; but bearing in mind the absence of frost 
last winter, the writer believes that four mantles per light 
is more likely to represent average conditions. The break- 
ages of bulbs and forks average one-half each per light per 
annum. The fractures of ‘‘ Jena” chimueys used on the 
double lights in the refuge lamps, have been at the rate of 
two per light per annum. 

In the matter of cleaning, it may be said that the 
lanterns require less attention than with the ordinary flat- 
flame burner. This partially results from the lessened 
air supply necessary to support combustion, and partly 
from the absence of the free carbon deposited by the 
open flame on windy nights. The principal enemy of the 
Welsbach light is dust. This accumulates on the top 
of the gas-nozzle, and upon the gauze above. If allowed 
to remain, it prevents the passage of the necessary air 
into the bunsen holes, causing incomplete combustion, an 
elongated yellow tinged flame, and very poor lighting 
results. By checking the unnecessary draught to the 
burner before explained, this deposit is materially reduced, 
and the amount of attention necessary minimized. The 
number of lights attended to per man averages 85. 

These remarks close my subject. The Welsbach light 
is undoubtedly one of the greatest aids to successful com- 
petition that the gas industry has ever experienced. Its 
influence, while reducing the relative cost of light, has 
advanced the consumption of gas all over the country by 
the increased satisfaction of the existing consumers and the 
attraction of others. The writer feels that its influence 
should not be confined to the house. It is capable of 
meeting every competitor in the street, from cheap oils to 
arc lights, in cost and in effect; and it is hoped that the 
foregoing experience may lead many others to seek its aid 
and to realize its efficiency. 


Discussion. 


Mr. T. N. Ritson (Kendal) expressed his thanks to Mr. 
Dexter for his paper upon a subject which was very 
interesting to all in the profession, more especially now 
that they were more and more confronted with electricity 
for street-lighting purposes. He had opened up a subject 
which seemed to clear away a little mystery which had 
attached to the incandescent system of lighting—viz., the 
trouble given with reference to the draught of the chimneys. 
When in Glasgow recently, he noticed that in the street- 
lamps there they had abolished chimneys altogether, and 
adopted the bulbs to which, he presumed, Mr. Dexter had 
alluded ; and this appeared to be a very great improve- 
ment. He had noticed, in using incandescent lights in his 
town, that the chimney was one of the principal sources of 
trouble. If they had glass, it heated and bent over ; while 
mica scaled and became dirty. These glass bulbs, how- 
ever, seemed to be exactly the thing wanted. The wind 
was a very serious factor in street lighting ; and manufac- 
turers of lanterns ought, he thought, to give more attention 


| to the question of making them absolutely wind-proof, 


so as to prevent the breakage of mantles. The introduc- 
tion of incandescent street lighting was one of the greatest 
advances of the day; and they must all hail it with 
satisfaction. 

Mr. J. STELFox (Belfast) said he had only had a short 
experience of incandescent lights in public lamps, having 
fixed about 1500f them; and he had chosen situations where 
his large gas-lamps ended, so as tobring the light gradually 
down to the others. Up to the present time, he could not 
report so favourably as Mr. Dexter had done as to the cost 
of maintenance; but something might be due to the fact 
that the streets of Belfast were somewhat shaky, and there 
was a great deal of vibration. He might say, however, 
that a considerable amount of damage seemed to have 
come from direct contact with the lamp-posts; and they 
had had a great deal of breakage, not only of mantles but 
of bulbs. So far as they had gone, their cost for main- 
tenance from all these sources came to something like 3d. 
per lamp per week, or 13s. per annum. They did not 
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expect that the Gas Department would derive any profit 
from the transaction ; but they were satisfied to go to this 
expense to ensure a good light, though 13s. was a large 
slice off the £2 12s. 6d. allowed for street-lamps. Mr. 
Dexter had expressed a doubt as to the effect of the spring 
arrangement for protecting the mantles; and he (Mr. 
Stelfox) might say that one of the agents of the Incandes- 
cent Company, with whom he was discussing the matter, 
said that they had obtained much better results in Dublin 
without the springs. Being on the spot where the mantles 
were manufactured, they had thought it unnecessary to put 
them through the dipping or strengthening process essen- 
tial for carriage, but fitted them on direct, and obtained 
very good results. The fragility of the mantle seemed to 
militate more against the successful use of these burners 
in the streets than in shops and dwelling-houses. He 
regretted this, for he had advocated their use from the 
beginning. They had been largely taken up in Belfast for 
internal lighting, and had given great satisfaction; and 
he only hoped that in the future they would be equally 
successful in the streets. 

Alderman Mixes (Bolton) said he wanted to make a 
few remarks on the paper, because he thought he could 
tell the members something which would enable gas 
managers in all parts of the country to apply the incan- 
descent system with almost perfect success. There was 
no question about it that, in the face of the electric light, 
their manifest duty was, if possible, toimprove the lighting 
of the public streets. With this view, he took the matter 
in hand in Bolton, and tried a few incandescent burners, 
which were put in the worst parts of the borough—that 
was to say, where there was most traffic, and consequently 
the most violent vibration. He first tried the lights where 
there was considerable omnibus traffic, as well as a good 
deal of general traffic, including heavy lorries and other 
vehicles. He had stood beside the lamps more than once, 
and, when an omnibus passed, he had noticed a mantle 
absolutely dropping to pieces before his eyes. So fre- 
quent had the renewals become, that the expense was 
very serious ; and they were therefore obliged to take the 
lanterns down, and put them in side streets where there 
was less traffic. A few weeks previously, however, his 
attention was called by the agent of the Incandescent 
Gas-Light Company in Bolton to an invention which he 
had just perfected, which gave most startling results. He 
called on him at his place of business, where he showed 
him the invention, which, he believed, was patented. It 
was attached to an ordinary 14-inch lantern put on a 
post in the shop, and it carried a mantle which had 
been in the lantern for about two months. The agent 
allowed him to strike the post as violently as he could, 
or drop a heavy weight upon the floor close to it—in 
fact, to do anything he pleased short of damaging the 
mantle itself; and this he did without producing any per- 
ceptible effect upon it. He then got the agent to make the 
appliances necessary for the half-dozen lamps in use; 
and they had then been in operation for three weeks, and 
the mantles were as perfect as they were when put up. 
They had tried the springs recommended by the Incan- 
descent Company ; but, with all respect to that invention, 
he found it was of no use whatever. Vibration ought to 
be guarded against horizontally and in every other direc- 
tion; but the spring only provided against perpendicular 
vibration. The invention he had referred to guarded 
against it in every direction. He had a photograph of the 
fitting which he would hand to the President, and would 
endeavour to describe it. It consisted of a piece of }-inch 
brass pipe, which was taken from just under the bottom of 
the burner nearly to the top of the chimney. It was then 
wound round three or four times in a spiral form, and 
brought down again to the bottom, where it was turned up, 
and the burner was placed upon the point. It was very 
simple, and could not get out of order. The lantern could 
be lifted out of its place for cleaning just as easily as by the 
ordinary arrangement ; and the whole cost was only a few 
pence. They must remember, in listening to Mr. Dexter's 
paper, that the city he was referring to was Winchester, 
which he (Alderman Miles) should describe as an aristo- 
cratic, quiet, rather sleepy kind of city—very different 
from some of the large townsin the North. In Lancashire, 
they had very heavy traffic to contend with; but he 
believed the appliance he had described would answer in 
any possible position. He should be pleased to give every 











information regarding the invention to anyone who would 
communicate with him. 

Mr. J. Boot (Southport) said he had had some little 
experience of incandescent street lighting. About two 
years ago, when the first installation of electric lighting 
was introduced, his Committee asked him to put up a few 
incandescent burners in juxtaposition with it; and he at 
once communicated with the Welsbach Company. They 
carried out his instructions; and when the installation of 
the electric light was opened, and the incandescent burners 
were lit, it was said that the electric light was not equal to 
the other. At that time he pointed out to the Company 
that he did not think their mantles would stand the vibra- 
tion of the streets. The result had proved he was correct ; 
for shortly afterwards the springs were introduced. He 
did nothing further in the matter till the beginning of the 
present year, when he introduced the system into several 
streets—in some places using double, and in others single, 
burners. To some of the burners he had attached a sort 
of annular cap of brass, and dispensed with the spring 
altogether; and the effect, on the whole, had been very 
satisfactory. There was a considerable saving in gas con- 
sumption over the ordinary burners ; and the result was so 
successful that they intended to carry’ the system much 
farther. Though there wasa great future for incandescent 
burners in private houses, he was quite sure there was 
also a great future for it in street lighting. 

Mr. J. West (Manchester) said they were all pleased to 
find the incandescent burner making such rapid strides in 
connection with both public and private lighting; and he 
desired to thank Mr. Dexter for the valuable information 
he had given them, showing how he had overcome the 
difficulties he had had to struggle against. Perhaps, how- 
ever, if he had to deal with some of the streets in Manches- 
ter and other larger cities and towns, where the traffic was 
heavy and the vehicles more numerous, the vibration there 
experienced might upset some of the burners he had in 
use. Some time ago, he (Mr. West) recommended that 
incandescent burners should be used for lighting a cer- 
tain town; and a number were put up. But the vibration 
was too great for them; and the apparatus soon came 
to grief. They tried the springs; but they found these 
did not tully meet the requirements. He should certainly 
endeavour to avail himself of the method adopted by the 
writer of the paper, or of the invention Alderman Miles 
had described ; for if either method was successful, they 
would overcome the chief difficulty the incandescent system 
had to contend with for public lighting. He made a large 
number of experiments some time ago as to the advantage 
of the incandescent burner with different qualities of gas; 
and he found that an ordinary gas of 15-candle power gave 
a light equal to gas of 20-candle power, each burner con- 
suming the same volume. Those members who were 
in Scotland last year would possibly remember Professor 
Macadam went farther, and proved that they could get as 
much light from 15-candle gas as from 24-candle gas; thus 
showing that 14 or 15 candle gas was the most advantageous 
for incandescent lighting. He (Mr. West) had also intro- 
duced some of these burners in a works in Manchester— 
putting six burners in a cluster, and placing a very large 
reflector over them. He distributed them along the whole 
range of the shops—hanging them from the roof; and 
they had proved very successful. There were twelve 
clusters, which had been in use for four months; and they 
had only had to renew two or three mantles. There 
was a crane travelling backwards and forwards upon a 
gantry, so that there was considerable vibration, but not 
sufficient to do much mischief. A large number of 
engineering works about Manchester were adopting the 
incandescent system ; and no doubt it would eventually 
supersede the electric light. With regard to the cost of 
cleaning, he should like to know if Mr. Dexter included 
cleaning the burners, or only the lanterns. He (Mr. 
West) could suppose that the lamps themselves would not 
require any more cleaning than an ordinary lantern; but 
he should imagine the burners would need much more 
attention. 

Mr. J. Lynz (Wexford) said it would be interesting if 
Mr. Dexter, in his reply, would give, in pounds, shillings, 
and pence, the cost per lamp per annum, with details— 
such as the quantity of gas consumed and the price; the 
first cost of the lamp, burner, mantle, and appliances ; the 
cost of maintaining them; and the wages for lighting, 
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éxtinguishing, and cleaning. Mr. Dexter stated that the 
consumption of gas by the bye-pass was 4 cubic foot per 
hour. This appeared to him (Mr. Lyne) to be a small 
quantity for a light to stand in the open air without getting 
extinguished. He should also like to know why a bye-pass 
tap of the usual pattern, and fitted with an ordinary lever 
for lighting, &c., could not be used, without having any 
special arrangement for the purpose. 

Mr. Dexter, in reply, said Mr. Ritson had referred to 
the important results obtained from using the bulb form 
oflamp. But he (Mr. Dexter) would draw his attention to 
the fact that, while the bulb did give a better result than 
the chimney, there was no doubt the influence of draught, 
to which Mr. Ritson drew attention, affected the bulb just 
as much as the chimney ; and it would be found that they 
would have to take special precautions to see that the 
draught of the chimney or the bulb was carefully 
balanced to suit the size of the mantle and the rate of 
consumption. Mr. Stelfox had referred particularly to 
the damage occasioned to the mantles by heavy traffic 
coming in contact with the lamp-posts. In Winchester, 
they had several breakages from the same cause—in fact, 
more from that than from any other. But they generally 
managed to securé the names of the offenders, and made 
them pay for the whole damage. Alderman Miles had 
described an arrangement of what he (Mr. Dexter) might 
call a spring—for it was a brass pipe which acted just as 
a spiral spring curled round in such a way that it intro- 
duced the same anti-vibratory qualities that the spring 
did. Mr. Redman, of Bradford, had suggested a similar 
device; and he (Mr. Dexter) was quite sure it would 
repay them to study the arrangement carefully, and try it, 
or any other which presented itself for overcoming this 
difficulty. As to the traffic of Winchester not being 
so heavy as that of some of the business towns in the 
North, perhaps the ancient city of Winchester might be 
somewhat sleepy; but he could assure the meeting that 
the vibration they had under certain circumstances was 
very severe. At any rate, it was sufficient to smash 
the drains and the water and gas mains, because 
through the streets the heavy traction-engines, draw- 
ing three or four heavy waggons laden with bricks, 
were allowed to pass; and he thought that in a narrow 
street this was as severe a test as any ordinary traffic 
in a large town. He was confident that, if he were 
placed in the position of being the engineer to the gas- 
works of a large busy town, he should not have given 
up the idea of using the incandescent lights because of 
the difficulty of vibration; or, at any rate, he should not 
have given it up so readily as some had done. True, 
others had since taken heart, and were making fresh trials. 
He was sure the Welsbach burner was too valuable to put 
on one side because it caused a little trouble. They should 
not wait to see other people introduce improvements and 
get over difficulties; but, though it might lead to slight 
reduction in consumption, and possibly cause more trouble, 
they should by all means show that they were abreast of 
the times, and be ready to adopt anything which would aid 
them in meeting the competition of electricity. As Mr. 
Booth had said, the vibration was of more importance 
than any other matter. With regard to the question of 
cleaning, he had simply referred to the cleaning of the 
lanterns ; and it was certainly easier to keep them respect- 
able with the Welsbach than with the ordinary flat-flame 
burner. The cost of attending tothe burner was included 
under the head of maintenance, quite apart from cleaning 
the lamp. With regard to Mr. Lyne’s remarks, he was 
quite correct in stating that 4 cubic foot of gas per hour of 
15-candle gas was sufficient to give, with the Welsbach 
‘burner bye-pass, a flame } inch long; and this was quite 
‘sufficient to withstand the heaviest gale in an ordinary 
lantern. He had had a case of a lantern being blown 
bodily off the post; but the light did not go out until 
the whole thing was smashed. It was very seldom that 
the bye-pass was put out; and when this occurred, it was 
owing to the corrosion of the nipple after many months’ 
use. Asa matter of fact, a very much less consumption 
‘than } cubic foot would be sufficient; but he mentioned 
this quantity to show what length of flame could be 
obtained with a very small consumption. He had not 
given financial details, because he was placed in a very 
exceptional position; and he did not wish to prejudice 
other people in any way. He had furnished the details of 
consumption, the wear and tear of mantles, the breakage 











of bulbs, and the cleaning of the lanterns; and gentlemen 
could apply these figures to their own particular cases, and 
ascertain what the cost would be. If he had given the 
prices charged, the figures might be used to the detriment 
of other towns—in fact, he had had letters complaining 
of the terms on which his Company were supplying the 
light. But, as he had said, he was in an exceptional 
position. They had had over twenty years of oil lighting 
in Winchester, with the probability of either this being 
continued or else of electricity being introduced. He was 
determined that, if possible, the Company should have a 
look in; and he had consequently put the price as low as 
possible. In fact, although the ordinary rate was 3s. 6d. 
per 1000 cubic feet, they did not get much more than 
2s. 6d.—perhaps barely that—for the supply. Whether or 
not other people could adopt the same course, they must, 
of course, determine for themselves. 
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Society of Arts.—The Council of the Society have awarded 
to Mr. W. J. Dibdin, F.I.C., F.C.S., the Chemist and Superin- 
tending Gas Examiner of the London County Council, a silver 
medal for his paper on “ Standards of Light,” read before the 
Society early this year (see ante, p. 222). 


The Recent Drought and the London Water Supply.—According 
to the report of Professor Crookes and Dewar on the quality of 
the Metropolitan Water Supply in the past month, the total 
deficiency of rainfall for the year is now 4°69 inches, or more 
than 50 per cent. on the average for the past 30 years. They 
state, however, that the results of their examinations show that 
the water as supplied is thoroughly and efficiently filtered, and 
that the condition of both the Thames and the Lea leaves little 
to be desired. 


The Gaslight and Coke Company and their Residuals Sales.— 
As from the 1st prox., Mr. William George Blagden (who has 
hitherto traded as a Chemical Merchant in partnership with his 
son, Mr. Victor Blagden) will enter the service of The Gaslight 
and Coke Company, to be occupied “ in selling the various pro- 
ducts manufactured at the chemical works of the Company.” 
Mr. Victor Blagden, in conjunction with Mr. Walter Waugh, are 
constituting a new firm—under the title of Blagden, Waugh, 
and Co.—who will carry out all contracts of the old firm remain- 
ing uncompleted on July 1, “ with the exception of those made 
for account of The Gaslight and Coke Company, which will be 
completed by the Company itself.” 


The Electric Light in Lighthouses.—In view of the fact that the 
recent wreck of the Drummond Castle, with the attendant 
deplorable sacrifice of life, took place close to the great electric 
lighthouses of Ushant, and that the loss of the Eider a few years 
ago occurred close to St. Catherine’s lighthouse on the Isle of 
Wight, which contains the most powerful electric light in this 
country, it was only to be expected that the inutility of this kind 
of light in fog shosld be brought under the notice of the 
President of the Board of Trade. This was done in the House 
of Commons last Thursday by a question put by Mr. G. W. 
Wolff, the member for East Belfast, who stated that the late 
Dr. Tyndall, Mr. John R. Wigham, and eminent shipowners 
and shipmasters, had expressed the opinion that the electric 
light was useless during the prevalence of foggy or hazy 
weather; and he asked whether the Board would withhold 
sanction to any further installations of the light for lighthouse 
purposes until an inquiry had been instituted. Mr. Ritchie 
made a cautious reply, as an investigation into the causes con- 
tributory to the recent calamity has been ordered. But he was 
able to give the honourable member this piece of information— 
that no electric light has been sanctioned for lighthouses for the 
past ten years. 


The Damage to the St. Louis Gas-Works by the Recent Tor- 
nado.—The last number to hand of the ‘“‘ American Gaslight 
Journal” contains an illustration showing the condition of the 
East St. Louis Gas-Works on the 28th ult., the day following 
the terrible storm which caused so much loss of life and destruc- 
tion of property in the district affected by it. When referring 
to this catastrophe in the “JournaL” for the 2nd inst., writing 
on the exaggerated information which had then reached us 
through the papers, it was remarked that something serious 
must have happened to the gasholder which was said to have 
“collapsed;” and this is confirmed by the particulars since 
received. The holder, which was 60 ft. by 20 ft., was lifted 
completely out of its tank; and one half of it, together with 
two columns and three girders, fell upon the roof of the retort- 
house, while the other half wrapped itself round the house like 
a blanket. The plant was literally torn to pieces. The scene 
must have been truly disheartening to the Manager of the 
Company (Mr. H. Maguire). But, with commendable prompti- 
tude, he immediately set about re-constructing the works; 
and, with the assistance of the Kerr Murray Manufacturing 
Company, he hopes to have the plant in a condition to send 
out gas by the rst of July. The damage sustained is estimated 
at $15,000, exclusive of any allowance for loss of business 
during the whole of June. 
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ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 





(For Stock and Share List, see p. 1487.) 

Tue Stock Exchange last week was mostly occupied in the 
settlement of the account; and fresh business was decidedly 
limited. The opening was gloomy; and the general tendency 
was flat all round, owing to various disturbing influences, chief 
among which were the Cuban situation, Turkish affairs, and 
South African difficulties. Calmer views gained ground later 
on; and there was some degree of recovery, although the 
American market remained depressed. Cheerfulness was 
imparted by fine traffic receipts in home rails promising better 
dividends. So that, on the whole, prices in general come out 
rather better. The Money Market had the advantage of the 
usual demand for the settlement, and of the normal require- 
ments at the close of the half year. The supply, however, was 
out of all proportion to any possible demand. In the Gas 
Market, there was a considerable restriction in business, quite 
as much as in other departments. In the earlier part of the 
week, there was some brisk dealing in Gaslight issues; and 
there was a fitful activity in Imperial Continental. But it 
died away when the account was over; and fresh business was 
almost nil. Gaslight ‘*A” was in good demand from the 
outset, and was quoted a point and a half higher; but the 
prices at which stock changed hands never beat the best of 
the preceding week—3144—though they equalled it. The only 
secured issue dealt in was the 6 per cent. debenture, which 
commanded an advanced price. A few transactions were 
marked in South Metropolitans at good average figures—but 
nothing more. Commercials would have been quite stagnant 
but for a transaction in the debenture stock. The Suburban 
and Provincial group were just saved from inanition by some 
dealings in British at an increase in price. The Continental 
were about as active as most; andthough they did not advance 
their quotations, they commanded top prices. Among the 
rest, Belgrano and Buenos Ayres moved up; the position of 
Argentine affairs in general being more favourably regarded. 
Business in Water was as quiet as it well could be, and prices 
were steady. A few quotations come out rather better ex div. 

The daily operations were: Business in Gas opened favour- 
ably on Monday; but it never reached a degree of activity. 
Gaslight ‘*A” rose 14; and Buenos Ayres, }. Business con- 
tinued at about the same pressure on Tuesday, and was mostly 
in Gaslight “ A.” Prices generally were good; but quotations 
did not move. On Wednesday, transactions dwindled away to 
small proportions; and again there was no change in values. 
On Thursday, there was a burst of activity in Imperial Conti- 
nental; all else remaining very torpid. Gaslight 6 per cent. 
debentures fetched a nice price; and the quotation rose 2. 
Friday was a very quiet day, almost devoid of business; and 
nothing moved. Saturday, though quiet, afforded indication 
of a good firm tendency all round, and excellent prices were 
obtained. British improved }. 
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ELECTRIC LIGHTING MEMORANDA. 








The Case For and Against High Voltage Supplies—The Demand for More 
Light—Differential Charges for Electricity. 
Ar the recent meeting of the Municipal Electrical Association, 
Mr. Barnard, of Hull, read a paper on “ Electricity Supply at 
220 Volts,” which would be a subject of particular interest to 
the members. The author expressed the conviction that engi- 
neers would gradually persuade consumers that it is to their 
advantage to be supplied at 200 or 220 volts; and the bulk of 
his paper was taken up with a statement of the reasons upon 
which such persuasion might rest. The advantages derived 
from working a central station at the higher voltage—such as 
the ability to supply twice as many customers as before—are 
generally accepted by electrical engineers; but the interest of 
consumers in the increase of pressure has not hitherto been so 
plain as Mr. Barnard endeavoured to make it appear. He 
argued that, though high-pressure lamps may consume 40 per 
cent. more energy in doing their work than the most efficient 
110-volt lamp, the majority of consumers will prefer the former 
on account of its longer life. Experience at Hull is reported 
to corroborate this view. For one thing, it is stated that the 
higher voltage current is found to be much steadier than 
that of lower voltage, and is much less liable to be’ dis- 
turbed by the switching on and off of motors. Mr. Couzen, of 
Taunton, followed with a paper on the same lines; maintaining 
that the new system has marked advantage over that of high 
pressure alternating currents, with transformer stations, in 
regard to extensions of the service. In all cases, it was con- 


-tended—and rightly, so far as the principle involved is con- 


cerned—that if by any means the capital outlay can be reduced, 
the consumer is bound to benefit thereby, if indirectly. Unfor- 
tunately for the completeness of the case thus sought to be 
made out for high-voltage currents, the question of the efficiency 
of the lamps remains. Mr. Jackson, of the Newcastle Com- 
pany, remarked on this head that a 100-volt lamp is more 
efficient than one of 200 volts; and a 50-volt lamp would be 





still more efficient. He considered that a small candle-power 
lamp is necessary in order to compete with gas, which was a 
notable confession of weakness, 

Electricians are not more enamoured of small lighting units 
than gas engineers ; but their circumstances make them tolerate 
this painful means of keeping down the consumers’ bills. 
What will they do when the cheap new pattern incandescent 
gas-burners, consuming less than 2 cubic feet of gas per hour, 
and giving a light of upwards of 30 candles, become as popular 
as they are certain to do before the coming winter? The 
opinion of other speakers at the meeting went to emphasize 
the dependence of electricity supply undertakings on lamps 
nominally rated at 8, and even 5, candle power. Asa matter of 
fact, this reliance seems to be more of a last resource for meet- 
ing the requirements of economical consumers than anything 
else. Electricians will never fix a small incandescent lamp if 
there is the slightest prospect that the consumer will pay for a 
larger one; but regard for the size of the bills constrains them 
to recommend these dim arrangements for use in any position 
where the user can be persuaded to endure them. Thanks to 
the incandescent and other efficient forms of gas-burner, how- 
ever, the householder is fast learning to improve the lighting of 
back halls, corridors, cellars, and other parts of his premises 
where there is much service traffic, or where dirt and other 
undesirable consequences of the reign of partial darkness 
have been apt to accumulate. There is obviously a greater 
chance of security, to mention only one consideration, 
when all possible fuhingsplneds are kept flooded with light 
during the long winter evenings, than when the solitary candle 
in the hands of a wandering domestic was the accepted standard 
of illumination outside the reception-rooms. Whether theylike 
it or not, electricians will have to make allowance for this pro- 
gressive demand for light ; and their so-called economical 8 and 
5 candle lamps will soon be generally scouted as the miserable 
makeshifts they are. We are not now arguing against the em- 
ployment of small-power lights of any description for decorative 
purposes by those who prefer a scheme of lighting which calls 
for them, but only to show the.increasing weakness of the case 
advanced for them on economical grounds. If the 8-candle 
incandescent electric lamp ever truly represented the best that 
could be done in the direction of a “‘ poor man’s light” by this 
system of domestic illumination, it has fallen upon evil days. 
With regard to the supply of electricity at 200 volts, there 
remains the further question of the danger. Mr. Wordingham, 
of Manchester, admitted that his station could give such a ser- 
vice, if it were deemed desirable ; but they are not in a position 
to force it upon customers. He had made some experiments 
with a 200-volt current on ordinary fittings, and the results were 
disastrous. ‘The remains of the fittings were exhibited to the 
meeting.” He thought such a course of action might lead to 
serious trouble in shop districts. 

There appears to be much more hope for the future com- 
mercial success of electricity supply undertakings in the cultiva- 
tion of the commercial side of their affairs, than in fobbing off 
the consumer with a dingy lamp on the score of its comparative 
cheapness, or in increasing the voltage of the current to the 
danger-point. It is tothe great credit of Mr. Wright, of Brighton, 
that he has perceived this truth, which, indeed, lies on the 
surface.of the commercial history of gas supply. Where, as in 
France, a scientific pedantry has been allowed to formulate the 
conditions under which it supposed that the price of gas is 
susceptible of modification in the interest of the consumer, it has 
been found impossible to procure any sensible reduction of this 
price. In England, on the otherhand, strict attention to commer- 
cial elements alone has brought the price of gas by successive 
reductions down to the lowest charged anywhere in the world. 
With the light of the latter principle for his guide, Mr. Wright has 
found his way to a remarkable set of conclusions respecting the 
method of charging for electricity supplies, which he enunciated 
in a paper read at the recent meeting. These conclusions—a 
round dozen in number—cannot be set out at length here. The 
eighth, however, which seems to give the theory of the matter, 
states that ‘the enormous cost of getting ready to supply elec- 
tricity, compared with the cost of continuing to supply when 
ready, can be best realized by remembering that it costs two- 
and-a-half times as much to supply a unit to a consumer who 
uses his lights on an average only one hour a day, as it does to 
another who uses them three hours.” Mr. Wright warns his 
hearers against the error that mere increase of business will be 
competent to repair the loss of supplying electricity to ‘short 
hour” consumers. It is different, as he points out, with elec- 
tricity and gas supply; the lack of storage facility in the former 
constituting an element of radical importance. He makes out 
the case for differential charges upon what has become known 
as the Brighton system; and consequently his whole paper is 
highly suggestive. 
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The Secretaryship of the Institution of Civil Engineers.—Mr. 
James Forrest, who for so many years held this appointment, 
has retired; and Dr. J. H. T. Tudsbery, M.Inst.C.E., has been 
appointed his successor. 

Gas Engineering Society.--_We are asked by the Secretary of 
this Society (Mr. E. W. Weippert) to notify that at the next 
meeting, to be held at the Goldsmiths’ Institute, New Cross, on 
the 8th prox., Mr. A. G. Bloxam, F.I.C., will read a paper on 
‘* Cyanides.” 
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BOOKS ON THE GAS-ENGINE.* 





As our title implies, although there are gas and air engines, of 
sorts, for engineers and others to make a study of—very 
properly and profitably for their readers—there is at the 
present day but one gas-engine for general use, and this is the 
motor with which the name of Otto is identified, and by which 
in technical annals it is immortalized. Yet, inasmuch as it is 
agreed by philosphers to be necessary to master the events of 
the past in order to understand the present and form a reason- 
able idea respecting the future, the thanks of gas-engine users 
are due to authorities in mechanical engineering, like Mr. Bryan 
Donkin, who will take the trouble to trace for them the origin 
and development of the motor which practically occupies the 
market and affords employment in the workshops of to-day. 
Hence it is no wonder that a second edition of Mr. Donkin’s 
reliable work on the general subject has been called for; and 
it is only what might have been expected of such a faithful ser- 
vant of the industrial public, that he has not been contented 
with making his new volume a mere reissue of the old, but has 
done his best to bring the matter up to date. As the author 
truly observes in his new preface, the demand for gas and oil 
engines has become enormous; and he briefly explains why this 
isso. These motors are employed for a great variety of uses, 
which are being extended yearly, as the great improvement of 
their performance by the ingenuity of modern makers—chiefly 
shown in greater regularity of working—becomes more generally 
recognized. It is now perfectly understood that the thermal 
efficiency of gas and oil engines is much greater than, rising to 
twofold that of the best steam-engines in the most favourable 
circumstances for both motors; and also that the former are at 
their best in the sizes, and under the working conditions, when 
the latter are at their worst. It is, however, not fair to the gas- 
engine to compare its thermal efficiency, in the small units to 
which it is usually confined, with that of the largest and most 
elaborate steam-engines. The thermal efficiency of a first-class 
modern compound condensing steam-engine of 600-horse power 
and upwards may, indeed, be only double that of a 30-horse 
power gas-engine; but the latter is far and away more efficient 
than the usual steam-engine of its own size. 

As Mr. Donkin observes, the remarkable engineering and 
chemical fact to be noticed in connection with gas-engines is 
that they work (in tens of thousands) under conditions which 
at first sight appear impossible—that is, with explosions and 
red-hot flames at every second revolution. And yet no difficulty 
is found in the cylinders with respect to lubrication, valves, &c. 
He admits that the necessary water-jacketing of the gas-engine 
cylinder is responsible for the waste of about one-third of the 
heat of the fuel which keeps it going; but he cannot see any 
prospect of the advent of the much-desired hot-cylinder engine. 
It is the same with the rotary or “impulse” gas or oil motor, 
on the lines of the steam-turbine. 

Mr. Donkin permits it to be seen that the history of modern 
gas-engine design, up to the period of the expiration of the Otto 
master-patent, was a tale of attempts by other engineers to 
overcome the alleged defects of the Otto engine, most of 
which were indistinguishable from devices for circumventing 
the patent. This appears more clearly from the general aban- 
donment of devices to avoid using the Otto cycle which ensued 
at the critical period referred to, and the new direction thence- 
forward given to the skill and enterprise of gas-engine makers. 
Mr. Donkin speaks very highly of one of the latest improvements 
of the Otto engine—the “ scavenging ” arrangement introduced 
by Mr. F. W. Crossley and Mr. Atkinson, the value of which, he 
says, “can scarcely be overrated.” He passes in review every 
pattern of gas-engine at present in the market; commending 
such as appear deserving of favour by the possession of any 
special merit. 

Considerable prominence having been given in the technical 
press from time to time to the French gas-engine known as the 
** Simplex” (constructed by Messrs. Matter and Co., of Rouen), 
Mr. Donkin gives a chapter to it. He admits that of all modern 
competitors with the Otto engine, few have been so good in 
design or so economical in working as the Simplex. Curiously 
enough, among other distinctive features of French gas-engine 
design, preference for electric spark ignition takes a prominent 
place, whereas in England the hot tube is preferred for this 
duty. Owing to the generally high price of coal gas in France, 

producer gas is used for working engines; and as this kind of 
gaseous fuel can only be economically made on a somewhat 
large scale, the most successful gas-engines are on a correspond- 
ing scale of magnitude. Messrs. Matter prefer the Lencauchez 
gas producers for their engines; holding that for the immediate 
future it will be more profitable to attend to the improvement 
of gas generators than that of the engine. 

Seeing how early French gas-engine design entered upon the 
industrial field, with the Lenoir motor, it is one of the highest 
testimonials to the worth of the Otto gas-engine that, on its 
appearance, it extinguished the Lenoir engine as then made, 
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and eventually drove Lenoir to remodel his motor by adopting 
the compression cycle. A strong movement has been set on 
foot—under the auspices of the Paris Gas Company—with the 
object of popularizing the second Lenoir engine consuming coal 
gas; but Mr. Donkin has not much to say on the matter. He 
states, however, that a small vertical engine of the Otto type 
brought out by the Company is well made, and much used in 
Paris. In Germany, besides the Otto, the Kérting is ranked 
by Mr. Donkin as a national gas motor. The Daimler motor 
is also well spoken of by this authority—more particularly as 
used with oil fuel. 

Separate parts of Mr. Donkin’s work are devoted to the sub. 
jects of oil and air engines; and in the former division the use 
of oil-engines for driving carriages on common roads is not 
overlooked. Valuable appendices to the book contain statistical 
information, lists of patents, and reports of engine trials of much 
importance to students of the principles and practice of gas 
and oil engine design. The high encomium we passed upon 
the first edition of Mr. Donkin’s work equally applies to the 
second, “only more so.” 

Mr. William Norris, who indites the preface to his book from 
Lincoln, is unknown to us as a gas or mechanical engineering 
writer. He promises, however, to tell his readers all about gas- 
engines working on “ the common and well-known four-stroke 
cycle of Beau de Rochas and Otto,” as constructed by the lead- 
ing makers; and it is therefore necessary to judge his oe 
book by no low standard. He hopes his work “ will be found of 
use, and supply a much-felt want ;” and with this end in view, 
he assures the world that he “ has spared no pains in seeking 
the most reliable and up-to-date information,” He warns us 
at the start, however, that ‘only actual modern gas-engines 
are considered "—which almost looks as if he intended rather 
to compile a catalogue of manufacturers’ wares than to instruct 
his readers in the why and wherefore of accomplished facts, 
which is so strong a point with Mr. Donkin. Mr. Norris either 
cannot have known Mr. Donkin’s book, or he thinks lightly of 
it; otherwise he could not recommend his own as something 
to satisfy a “‘ much-felt want.” Of course, every author might 
recommend his book in the same terms; for nobody knowingly 
publishes a superfluous work, which is a piece of experience that 
cannot be obtained except by appealing to public opinion. 

The limitations set to his work by Mr. Norris have the advan- 
tage of enabling him to plunge at once into the substance of his 
treatise. His style is not elegant, nor are the original drawings 
by which he illustrates his descriptions models of neatness ; but 
it must be conceded that he knows the gas engine pretty well, as 
appears from the following passage :— 

Many people have had their faith in the value of gas-engines very much 
shaken because of want of practical advice in laying them down. Experience 
teaches that, in the first place, a considerable margin of power must be pro- 
vided over and above that specified by the makers. Gas-engines will not 
work regularly and satisfactorily over a run of an indefinite length of time 
with the full specified load; and there is no doubt that the makers are 
mainly responsible for the disfavour with which they are often viewed, as 
they are repeatedly—no doubt driven to it by competition—recommending 
engines which will barely do the work required of them. There is a consti- 
tutional difference between the systems of obtaining power from a steam 
and a gas engine that places them on an entirely different basis. A steam- 
engine may be worked up to its test-load for almost any length of time, but 
not so a gas-engine. What is given off over a few hours’ test must not be 
considered the working power of the engine; and if gas-engine makers will 
only acknowledge this practical fact, and fix a ‘working load’ for each 
engine, instead of the maximum brake horse power or indicated horse power 
as at present, they will soon rise higher in eo age favour. The author's 
experience is that, with a load two-thirds of that specified by the makers, 
gas-engines work smoothly and well; but with anything over this, trouble 
is to be expected. 

This, however, depends upon the kind of work put upon the 
engine, whether continuous or occasional—to say nothing of 
other considerations. The passage, as given, fairly indicates 
the character of the author’s work. He is practical, writes 
from the standpoint of his own experience, and expresses him- 
self candidly if somewhat awkwardly. The last consideration 
is not of great moment, of course, so long as awkwardness 
does not so run into obscurity of diction as to render the 
writer’s meaning doubtful. So far as we have been able to 
ascertain, Mr. Norris manages to say clearly enough what he 
wishes to convey; but there is little pleasure in reading him, 
though he impresses one with the belief that he is a competent 
and honest guide in matters whereof he discourses, which is 
the main thing. He gives a handsome testimonial to the value 
of the Lanchester and Stockport starters, although he describes 
one of his own. We gather from this and other passages of the 
book that Mr. Norris has gained his experience in connection 
with the well-known firm of Robeys, of Lincoln. He under- 
takes to tell his readers all that it is necessary to know about 
fixing gas-engines for using town gas, and also instructs them 
concerning special power gases, He makes aslip—due probably 
to an oversight in reading the proofs—on page 200, in stating 
that ‘‘carbonic oxide is a very poisonous gas, and devoid of 
colouy”—meaning, as appears from the context, odour. He 
praises highly the apparatus for making gas from oil and from 
miscellaneous animal and vegetable rubbish designed by 
Messrs. Mansfield and Sons. Although he states that the 
arrangement in question is “ undoubtedly the longest lived and 
known oil gas apparatus system, and is in use nearly all over 
the world,” regard for truth compels us to the confession that 
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we do not know anything about the working of this particular 
‘* gas apparatus system.” 
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Then the author gets upon a gas-producing project of Mr. 
B. H. Thwaite, the operation of which is described in language 
too pompous to be Mr. Norris’s own. Thus we read how “ flame, 
in descending through the mass of fuel in the second vessel, 
raises the coal therein to a state of incandescence, and in 
passing descensionally (!) through this heated carbonaceous 
column of fuel, the products of combustion of the gases gene- 
rated in the first vessel are reconverted into carbon monoxide 
and free hydrogen. The hydrocarbons of the fuel fed into both 
vessels are either oxidized or burnt by the supply of air, but the 
products of combustion are reconverted into C, O, and H, or 
if they descend through the incandescent column of fuel, they 
are split up by thermolytic action—the hydrogen being set free, 
and the solid carbon remaining to be converted into carbon 
monoxide.” This is a pretty to-do about an arrangement that 
Mr. Norris cannot say he has ever seen working and driving an 
engine ; and we advise him to confine himself in future writing 
to what he is able to vouch for by personal knowledge. With 
this reservation, we must repeat our commendation of Mr. 
Norris’s work as being conscientiously done, and as constitu- 
ting a handbook of the gas-engines actually in the market to-day, 
which engineers and power users will find useful in assisting 
them to make their choice of these popular motors. 








NOTES, 


The Ushant Light. 

The recent disaster to the ‘* Drummond Castle” near Ushant 
imparts melancholy interest to the articles upon French coast 
and lighthouse illumination by Dr. C. S. du Riche Preller, 
which have been appearing in “‘ Engineering ” of late. Dealing 
with the effect of hazy weather upon the visibility of lights, the 
author has determined that the luminous range of powerful 
lights rapidly decreases as their luminous power increases; so 
that a light of 5 million candle power in the Channel in average 
weather will have a luminous range of about 44 nautical miles, 
while doubling the power only gives a range of 5 miles more. 
In lights up to 1000 candle power, the ratio of luminous range 
in average weather to that in hazy weather is, broadly speaking, 
1: 4; while in lights of above 1000 candle power, it is approxi- 
mately 1: }. The nominal illuminating power of the Ushant 
light is 6,500,000 candles; and it is credited with a luminous 
range of 50 nautical miles, and a geographical range of 23 miles. 
This means that, wheteas the optical power of the light would 
enable it to be seen in clear weather at the longer distance, 
geographical conditions prevent it being directly seen from a 
wider horizon than 23 miles, although beyond this its group- 
flashes would be observed illuminating the sky. Unhappily, 
the powerlessness of the electric light to penetrate fog or mist, 
allowed the “ Drummond Castle” to run aground almost at the 
foot of the lighthouse rock. 


The Production of Electricity Direct from Carbon. 


A remarkable account has appeared in several American 
technical journals of an apparatus for producing electricity by 
the direct combination of carbon and oxygen, stated to be the 
invention of Dr. W. W. Jaques, of Boston, U.S.A. The result 
is described as attained by immersing carbon in a bath of fused 
caustic soda, and causing air to bubble through the liquid. In 
his patent specification, the inventor declares he has found that 
“if oxygen, whether pure, or diluted as in air, be caused to 
combine with carbon or carbonaceous materials—not directly 
as in combustion, but through an intervening electrolyte—the 
potential energy of the carbon may be converted directly into 
electrical energy instead of into heat.” An-arrangement of a 
generator upon this principle consists of a battery of 100 iron 
cells, each 12 inches deep and 14 inches in diameter. These 
were filled with caustic soda, and placed over a fire to keep the 
electrolyte in fusion. The cells were connected in series; and 
it is stated on the authority of Professor Chas. R. Cross, of 
the Massachusetts Institute of Technology, that a current of 
go volts and 16 ampéres was obtained from a consumption of 
about 8 lbs. of the carbon electrodes in 183 hours. The heat 
used in the fusion of the electrolyte was not taken into 
account in this statement of the performance of the battery, 
nor was the amount of power required for blowing air through 
the fluid. Of course, both these duties should be performed by 
the battery itself, which would show the amount of disposable 
energy left for use in lighting incandescent electric lamps. The 
wonderful thing about the arrangement is that air and carbon 
should be caused to combine at the temperature of fusion of 
caustic soda—about 300° Fahr.—and that the thermal value of 
the carbon should so nearly be reproduced electrolytically in 
this way. 

The Admixture of Kentish Rag-Stone with Portland Cement. 

Nothing has been heard of late of the question that was raised 
in the portland cement trade last year as to the legitimacy of 
mixing ground Kentish rag-stone with cement. Recently a 
report by Dr. Michaelis, of Berlin, to the Secretary of the 
Cement Trade Section of the London Chamber of Commerce, 
has been published, which sets the question at rest. Those 
who used the rag-stone admixture declared that it rather 
increased the strength of the whole than otherwise; while the 











opponents of the practice denied that ground Kentish rag could 
in any sense be rightly termed a cement, or be anything else 


than an adulterant of the genuine article. It appears from the 
experiments of Dr. Michaelis, that the effect of the admixture 
is mainly a question of how the cement is tested. If the test 
briquettes are gauged neat, cement will stand a considerable 
addition of ground stone not only without deteriorating, but 
actually to its improvement. If the briquettes are made with 
cement and sand, however, the addition of ground stone makes 
them tell a very different tale in any instance. Hence, if the 
cement is to be used neat, that which contains a carefully 
considered addition of ground rag-stone will be in a physically 
bettercondition for such use than that which is not so “improved.” 
As to the general application of sand mortars, however, Dr. 
Michaelis finds that the admixture of Kentish rag-stone dimi- 
nishes by so much the amount of cementitious matter. He 
says that he cannot, therefore, defend the addition of Kentish 
rag-stone to portland cement intended for the market. The 
result goes to show the uselessness of testing cement in the form 
of neat briquettes, when it is intended for use in the ordinary 
way with sand as mortar or in the preparation of concrete, 
The report corroborates the known fact that a comparatively 
coarsely ground cement will give better results on a neat test 
than a very finely ground one; the relative positions being 
reversed when the samples are mixed with sand. 








TECHNICAL RECORD. 
SOCIETE TECHNIQUE DU GAZ EN FRANCE. 





Annual Congress at Clermont-Ferrand. 

The Twenty-third Annual Congress of the above Society 
was held at Clermont-Ferrand from the 16th to the 18th inst., 
under the presidency of M. pE LacnomettTe. The following 
abstract report of the proceedings is translated from the 
“ Journal des Usines 4 Gaz,” the Society’s official organ. 

At the opening of the meeting on the morning of the 16th, 
there were 105 members present. The report of last year’s 
congress in Paris having been adopted, the new President of 
The Gas Institute (Mr. C. Stafford Ellery) was, as customary, 
elected an honorary member. Then followed the admission of 
members and associates—there being 14 of the former and 
10 of the latter. Allowing for deaths, withdrawals, and exclu- 
sions, the total number of members at the close of the year was 
600, divided as follows: Honorary members, 17; ordinary 
members, 483; associates, 100. The contributions made to the 
funds of the Society by gas companies and firms amounted 
to 22,330 frs. (£893) ; being a slight increase as compared with 
the preceding year. The Treasurer (M. Deleury) submitted 
his report, which showed that at the close of 1895 the capital 
had increased to 170,693 frs. (£6828) ; being an augmentation to 
the extent of 5638 frs. during the twelve months, The retiring 
members of the Committee (MM. Bigeard, Coindet, Gardiner, 
Thibaudet, and Vautier) were then re-elected for three years; 
and the general business at the morning sitting concluded. 
The Committee afterwards held a meeting for the election of 
officers for the ensuing year ; and the following was the result :— 


President . « « M. Delahaye. 


Vice-President . : i ; M. Vautier. 
Secretaries. . » « « MM. Visinet and A. Lebon. 
Treasurey . . » « « « M. Deleury. 


At the afternoon sitting, 160 members were present, as was 
also the Prefect of the Department of the Puy-de-Déme. A 
report was, as usual, presented on the papers submitted in com- 
petition for the Society’s premiums. One of these dealt with two 
subjects—the saturation of the caustic ammonia of ammoniacal 
liquor ; and the inertness of purifying materials in presence of 
an illuminating gas deprived of ammonia. The idea was to 
remove from the gas, by the simple process of washing, the 
greatest possible quantity of carbonic and hydrosulphuric acids, 
especially the former. This idea, although correct, and sup- 
ported by interesting experiments, was not followed up by 
results sufficiently conclusive to justify the Committee in award- 
ing a prize to the author. Another paper dealt with the 
question of the enrichment of poor coal gas by means of heavy 
oils. It did not, however, contain anything new on the question ; 
and therefore the Committee decided on depositing it in the 
Society’s archives. In competition for the prize of 2000 frs., to 
be divided among persons who have effected some marked pro- 
gress in the appliances used in the manufacture of gas, the 
corrugated retorts on the Teissier and Négre system were sub- 
mitted. But the Committee came to the conclusion that very 
long trials would be necessary to prove that this retort fulfilled 
the conditions set forth; and consequently they did not award 
any premium to its designers. With regard to the prizes 
for papers presented at the meeting last year, premiums of 
250 frs. have been awarded to M. Godinet, for his note on 
‘“Condensation ;"" to M. Perthuis for his communications on 
“Cyanogen” and on “Heating by Electricity;” and to M. 
Ymonet, for his papers describing a method of sending gas into 
the holder by the outlet pipe in case of accident to the inlet, and 
explaining his system of promoting the sale of coke locally. 
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The usual prizes of 200 frs, each were awarded to aged fore- 
men or workmen, for good conduct or long service, There 
were no less than 95 applicants—a higher figure than in any 
previous year; but as some of the men had given only 18 or 20 
years’ service, their cases could not be entertained. Forty 
awards were made, the ages of the recipients ranging from 27 to 
78 years; and their periods of service, from 20 to 41 years—the 
majority, however, being about 33 years. Medals of honour and 
diplomas were also bestowed by the Minister of Commerce and 
Industry on six gas workers selected by the Society. 

The technical portion of the proceedings will be noticed in 
subsequent issues. 


<> 
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WESTERN (U.8.A.) GAS ASSOCIATION. 








The Annual Meeting at Chattanooga. 
(Continued from p. 1396.) 

A paper on “ Municipalities versus Gas Companies: their 
Reciprocal Relations,” was read by General A. Hickenlooper, 
of Cincinnati. The author commenced by expressing a belief 
in the inviolability of contracts, the supremacy of law, the 
governing of ignorance and superstition by wisdom and intelli- 
gence, absolute equality of taxation, the granting of permanent 


monopolies for the supply of permanent wants, and the granting 


of regulated monopolies for any public service that can be 
carried out better by private enterprise than by municipal 
agencies. After giving a definition of the various terms used in 
treating his subject, he pointed out that both municipalities and 
gas companies derived their powers from the same source, 
were amenable to the same laws, and were governed substan- 
tially in the same manner. The ratepayers centralized authority 
in their mayor and councillors; and the shareholders in their 
president and directors, So far, the legal status and public 
responsibilities were the same; but a divergency came in when 
the public lighting and the partial occupancy of the public 
roads was considered. The latter was an absolute necessity ; 
and theréfore the gas company could not be brought into 
existence without the concurrent action of the municipality. 
To some extent, the two were partners; and it was necessary 
that the interests of both should be properly cared for and 
expressed in an ordinance or contract, which may either be 
permanent or terminable at the expiration of a certain time. 
The law was a fixed command; and not only business 
ability, but legal knowledge, was necessary for the proper 
drawing up of such a contract. And after every care, no 
one could tell how the law might be interpreted. In the territory 
covered by the Association, there were 500 gas companies, 
operating under franchises granted under varying, dissimilar, and 
even contradictory conditions; and many of them dated back to 
a time when the industry was in its infancy. To this might be 
attributed much of the trouble and annoyance experienced in 
properly interpreting the contract obligations and reciprocal 
relations of municipal and industrial corporations, though it 
would be difficult to draft any contract that would stand the 
test of a legal interpretation for all time. The subsequent 
acts of the parties were usually considered conclusive in estab- 
lishing the meaning of ambiguous terms. To give an example 
of the uncertainties of the law, he instanced a costly litigation that 
was necessary to establish the meaning of the word “lowest ” 
in connection with the word “average;” and he pleaded for 
less legal talent and more common-sense in defining business 
relations. Field, the great law reformer, when he failed to 
secure through the legal profession the reforms he deemed 
necessary, turned with success to the Chambers of Commerce 
and Boards of Trade. No fountain could rise higher than its 
source ; and no government could benefit the people beyond the 
limit of their intelligence. The people at large were at fault if 
incompetent men were elected to representative positions. 
The representatives of the public comprised plain, straight- 
forward business men, representatives of the purely political 
element, and people with impracticable theories and visionary 
ideas of municipal reform. But the directors of gas companies 
did not exhibit this diversity, being elected entirely on account of 
business and executive ability. It was true, they were actuated 
by the hope of pecuniary gain; but as much might be said 
of many of the noblest enterprises that the world had produced. 
Much of the troubles between municipalities and gas com- 
panies arose from the restless and dissatisfied feeling that 
appears to be inherent in every human mind, and from the con- 
flict of old economic theories of competition and multiplication 
of industries with the new ones of divisibility of labour and 
concentration of effort. There had always been opposition to the 
concentration of capital, and to the issue of regulated monopolies 
of any kind. Yet many of their opponents did not hesitate to 
support monopolies of various kinds in connection with labour 
questions—thus establishing the principle. A lecturer on behalf 
of a labour organization, had stated publicly that “the kicker at 
monopolies is simply kicking at the very means by which we 
have progressed out of barbarism,” If the monopoly turned out 
a successful venture, then the masses wanted to share the 
profits—either directly or by enforced taxation or pecuniary 
concessions. They did not recognize that “it was the fitting 
reward of shrewdness and energy,” and that the enterprise was 











attended with some risk. The American citizen required to be 
educated to the fact that independence was not to be obtained 
by destroying agencies of progress, or restricting industrial 
effort. No doubt, many abuses had resulted from combination 
and concentration; but they were all incidental, and not 
necessary, to such condition. Competition was not destroyed ; 
but production was increased, and the costs reduced. The 
profits which the consumer regarded as taken from himself, 
came mainly from economy in working expenses and utilization 
of waste. As proof of this, he instanced the Standard Oil Com- 
pany, which, of late years, had practically had no opposition; 
yet their prices tended downward. While maintaining that every 
gas company should be permitted to enjoy a monoply of its own 
product within its own district, he freely admitted that, without 
regulation, there would be danger of injustice to the public. 
Where granted, the franchise had always been accompanied by 
regulations as to the price at which gas was to be sold. The 
true functions of government were limited to the promotion of 
intelligence, care of the unfortunate, protection of life and 
property, and establishment of equality and justice. But 
directly it entered the domain of private enterprise, it inter- 
fered with the rights of the citizen to the disposal of his own 
profits, and forced him to pay a tax; and the one who had the 
smallest surplus, was the one most likely to suffer injury. Ad- 
vocates of municipal ownership overlooked an important point. 
In comparing municipal with private enterprise, it must be 
remembered that the former was attended with a loss to the 
community, equivalent to the price which a private company 
would be prepared to. pay, directly or indirectly, for the con- 
cession which was appropriated and enjoyed by the municipality. 
If the municipal venture was attended with profit, then the 
consumer was taxed for the benefit of the community; if with 
loss, the reverse was the case. So in any case there was an 
unjust burden somewhere. The only justification for munici- 
pal: ownership, was that the service could thus be more effi- 
ciently or economically rendered than by private enterprise; 
and he asked whether anyone would claim that the affairs of 
municipalities were better or more economically managed tkan 
those of private companies. The position of those who 
decried industrial monopolies, while advocating municipal 
ones, was absurd and inconsistent; and nationalists did 
not appear to realize that the people support the government, 
and not the government the people. The author proceeded to 
show that the regulated industrial monopoly was not a conces- 
sion to the company alone, but also to the municipality ; and 
that the sale of such franchise was simply a means of increasing 
the cost of production and of taxing the consumer. Bonuses or 
taxes in any form put upon the company had the same effect. 
The true economic policy was to grant the franchise to the 
company that would serve the consumer on the best terms. 
Concessions for a limited term were open to the same 
objection—viz., that they did not tend to secure the lowest 
prices for the consumers, or the best construction, highest 
efficiency, and greatest economy in operation. It was the para- 
mount duty, also, of any municipality to protect any company 
in their district which had raised capital on the faith of rights, 
franchises, or privileges granted to them, from oppressive enact- 
ments or destructive competition. In conclusion, it was pointed 
out that the power of control and regulation could not be 
properly exercised without detailed knowledge of existing con- 
ditions, which implied the right of investigation and inquiry ; 
and this should be cheerfully conceded. There should be a 
system of public reports in such form and of such authority that 
their accuracy and official character could not be questioned. 
These would not only serve to correct false impressions, but also 
prove valuable for reference. The author advocated the 
appointment of a State Commission, comprising a gas engineer, 
a skilled accountant, and a lawyer, having a central office and 
laboratory, with the necessary staff of clerks and assistants. 
The expenses should be borne by the gas companies pro ratd. 
The duties would be to collect annual returns, and to regulate 
prices, where necessary, on the basis of 8 per cent. profit, 2 per 
cent. depreciation, and 2 per cent. insurance; to apply the 
sliding-scale on the basis of an additional 1 per cent. profit for 
each 5d. reduction in price below the standard ; and to protect 
the rights of all companies subject to attack. They should also 
have power to make inspections without notice, and to inflict 
fines and penalties for breach of contract on the part of a gas 
company. 

Mr. Clark commenced the discussion by expressing approva 
of the points raised in the paper; but he thought it was for the 
municipalities, if they desired to go into business, to justify 
their position in doing so, rather than for the onus of proof to 
come upon thecompanies. Mr. T. D. Miller believed that some 
of the trouble about municipal ownership was due to the publica- 
tion of incomplete reports, in which the items of wear and tear, 
depreciation, interest on capital, &c., were omitted; thus lead- 
ing to a false idea as to the expenditure of gas companies. 
Many companies did not provide adequately for these items, 
and therefore showed, and deceived themselves with the 
idea, that the profit earned was larger than was actually the 
case. It must also be remembered that in new parts of the 
country there was a disinclination to invest money, and 
capitalists often came from a distance. Under these circum- 
stances, they were entitled to a good return if they could get it. 
Opposition from a municipality to a private company, if carried 
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as far as the establishment of competing works, practically 
meant the confiscation of the company; and the company 
might actually be taxed to help pay the loss on its 
competitor. In some figures he lately got out, he showed 
that the cost of operating certain municipal electric light- 
ing plants was more than half as much again as the actual 
tworking expenses; the latter being the figure quoted by poli- 
ticians and others. He did not believe legislation could do 
much in this matter; as directly any attempt in this direction 
was made, the public looked on it as a bull does on a red rag. 
The best way of stopping the craze, was to educate the public, 
Mr. Kahn pointed out that this question of municipal owner- 
ship was simply one phase and one expression of popular per- 
versities, nursed by false political economy, and by false 
political and social principles. There was not an industry in 
the States that had not suffered as much as, and he ventured to 
say a great deal more than, the gas interests by reason of this 
fearful mistake, which had crept into the courts, the legisla- 
tures, and the municipal councils of the country. In his own 
business, within the last three years 97 stove manufacturers had 
been ruined by the cannibalism of competition. It had been 
said that competition was the life of trade; but it was the 
death of profits, He suggested, not only that gas companies 
should combine with themselves, but also with other industries, 
to put down this serious state of things. Co-operative measures 
were absolutely indispensable and necessary. He pressed upon 
the Association the desirability of appointing a Committee to 
deal with the question on the lines he had suggested, 

General Hickenlooper, in reply, urged that gasmen must not 
hold back, but step actively and aggressively to the front in the 
shaping of legislation. He instanced the success that had 
attended the gas interests of Ohio, which, led by the President 
of the Ohio Gaslight Association, had successfully resisted legis- 
lative propositions that would, if carried, have nearly ruined 
them. It would have reduced their dividends, and consequently 
the value of their capital, nearly one-half. 


(To be concluded.) 
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MR. COLSON’S NEW SATURATOR. 








When noticing, in the “ JournaL”’ last week, the report of 
the Chief Inspector under the Alkali, &c., Works Regulation 
Acts (Dr. R. Forbes Carpenter) for the past year, we mentioned 
that Mr. Jackson, one of the District Inspectors, gave in his 
report an illustrated description of the new saturator designed 
by Mr. Alfred Colson, M.Inst.C.E., the Gas and Electric Light- 
ing Engineer of the Leicester Corporation. We reproduce 
below the drawing and particulars supplied to Mr. Jackson by 
Mr. Colson. 
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It will be noticed that the saturating vessel, which is cylindri- 
cal in form, is elevated, and that the sulphate of ammonia as 
precipitated falls into a conical well at the bottorh, whence it is 
discharged on to the drainer as produced, without the necessity 
for lifting the salt either by hand or steam. The main points 
where difficulty might have been expected in constructing this 
form of saturator—viz., the correct angle for the cone, and a 
suitable valve by which to discharge the salt—have been suc- 
cessfully overcome. Apparently, the simpler the valve the 
better. A copper disc worked by a screw in front of the dis- 
charge-pipe is adopted in thiscase. The saturator was designed 
to dispense with the labour of “ fishing’ and to prevent the 
escape of sulphuretted hydrogen and other gases. It is made 
of cast iron lined with lead, and supported by an iron framing. 
It has worked with the utmost success—no escape of gas having 
taken place; and the only labour needed is that required from 
time to time to adjust the discharge-valve, 





REGISTER OF PATENTS. 


Lamp Chimney Glasses.—Moeller, J., of Palmer Street, Westminster. 
No. 8213; April 25, 1895. 

The object of this invention is to construct lamp chimney glasses 
in such a manner as to diminish their liability to crack. For this 
purpose, the patentee proposes to make the lower part of the glass, 
where it is subject to the greatest heat—extending from about the root 
of the flame to a little distance above its top, or above the top of an 
incandescent mantle, when such a mantle is used—not of prviecs a but 
of a kind of polygonal transverse section; the polygon having no 
angles, but presenting a number of rounded ridges and furrows, form- 
ing a corrugated or undulating circumference. These ridges and 
furrows, extending longitudinally along the glass where it is most 
heated, give freedom for local expansion and contraction. But instead 
of confining the undulations to the zone of highest temperature, they 
may be continued along the whole length of the glass. 





Exhausters for Gas, &c.—Gwynne, J. E. A., and Ingham, J., of 
Brooke Street, Holborn. No. 12,026; June 20, 1895. 

This invention has for its object to increase the quantity of gas 
pumped ina certain time, without materially adding to the dimensions 
of the machinery; and also to maintain at a more constant pressure 
the fluid pumped, as recorded by the pressure-gauge, than is done by 
the machinery commonly employed for this purpose. 
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Fig. 1 is a longitudinal section of the exhauster; fig. 2 a transverse 
section (on a somewhat smaller scale) on the line XX; and fig. 3,a 
transverse section on the line Y Y. 

The cylinder A is provided with an inlet-port B and an outlet-port C. 
The cylinder has ends or covers D, which may be formed separately 
and secured by bolts or other convenient means. E are bosses carried 
by the ends, and placed eccentric to them. F is a roller, the axis of 
which G is carried in bearings in the bosses E. Hisa stuffing-gland, 
fitted into a recess in the boss E, forming a stuffing-box, which is 
packed to prevent leakage of gas or other fluid out of, or into, the 
cylinder. The roller F is turned so that a portion of its periphery is 
in contact with a portion of the interior of the cylinder; while the 
axle G is supported in the bosses E, and the ends of the roller are in 
close contact with parts of the inner sides of the ends D. The roller 
has three radial slots I planed out at equal distances apart, extending 
throughout the length of F; and accurately fitting these slots, are 
slides J, provided with nose-pieces or slips K and springs behind, to 
ensure close contact between these nose-pieces K, carried by the 
slides, and the interior of the cylinder, also between similar nose-pieces 
provided at the opposite edges of the slides and the outer surface of the 
projecting bosses or sleeves L, formed on or attached to the ends. 

The roller F is bored out in its interior, so that its inner surface is 
in contact with the outer surface of the bosses L, while its outer 
surface is in contact with a portion of the internal surface of the 
cylinder. One cylinder end is provided with a port M, communicating 
through the opening N with the space between the outer surface of the 
roller F and the inner surface of the cylinder. The passage M also 
communicates through the opening O with the space in the interior of 
the roller. In like manner, the other end is provided with a pas- 
sage P, which communicates with the interior of the roller through the 
opening Q, and also, through the opening R, with the space between 
the outside of the roller and the inside of the cylinder. 

By means of this arrangement, the gas enters the apparatus by the 
inlet-branch B, one portion of which is carried by the slides J through 
the space between the outer surface of the roller F and the inner surface 
of the cylinder A, and discharged by the outlet-branch C; while 
another portion of the gas passes through the opening N into the 
passage M. Thence it goes through the opening O into the space in 
the interior of the roller; and passing from the end at which it was 
admitted into this space in the interior of the roller, through holes S 
in the diaphragm or web T forming part of the roller, towards the other 
end of the roller, it is carried by the slides] projecting within 
the interior of the roller to the opening Q, through which it passes 
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through the passage P, and thence through the opening R into the 
space outside the roller. From this, it is discharged through the 
outlet-branch C. 

The slides J are so arranged that, at the instant when the gas is being 
carried under maximum pressure in the space between the exterior of 
the roller F and the interior of the cylinder A, that in the space in the 
interior of the roller is being carried by the slides projecting within the 
interior of the roller under minimum pressure and vice versé. Thus 
there is a tendency to equalize the intensity of the pressure of the 
fluid within the spaces at any instant, so as to obviate sudden fluctua- 
tions in pressure. The apparatus may be run in either direction; the 
inlet-branch becoming the outlet, and the outlet becoming the inlet 
when the direction for rotation is reversed. 





High and Low Pressure Gas-Generators.—Pennink, J. M. K., of 
Haarlem, Holland. No. 12,131; June 22, 1895. 

This invention relates to gas-generators, such as are described in 
patent No. 2594 of 1895. The improvements specified by the inventor 
are: (1) To arrange the generator so that the explosive mixture is pro- 
duced within the rotary drums, instead of outside the apparatus; so as 
to prevent any explosion from taking place before the time when it is 
wanted. (2) To provide adevice whereby liquid fuel may be employed 
for the production of the explosive mixture, and ignited. (3) To 
arrange the apparatus so that the heating of its parts is lessened, and 
the required quantity of the cooling fluid thereby reduced. 


Gas Producing Lamps.—Thorp, T., of Whitefield, and Marsh, T. G., 
of Manchester. No. 12,355; June 26, 1895. 

This invention relates to the production of gas in a chamber of the 
lamp by the chemical action of (say) water and calcic carbide; and it 
consists in constructing such lamps so as to make them automatic or 
self-regulating—that is, so that they may produce gas for consumption 
by the burner in proportion as it is consumed. 
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Fig. 1 represents one form of lamp in vertical section and plan. Figs. 
2 and 3 are similar views of modified forms of the lamp. 

The lamp contains two chambers A and B—the former in which the 
gas is evolved, and the latter in which the liquor used in the produc- 
tion of the gas is contained. The lamp is provided with a nozzle C, to 
which the burner is screwed; a cock D being interposed between the 
producer and the burner. 

In fig. 1, a dip or inverted syphon pipe E leads from the producer 
A to the bottom of the reservoir B. In the producer, a small in- 
verted receptacle F is fixed, closed at the top end and open at 
the bottom. In the bottom of the producer is a charging-hole, 
closed by a gas and liquid tight cover G; and in the bottom of the 
reservoir is another charging-hole, closed by acover H. In order to 
charge the lamp and produce gas, the lamp is turned upside down, and 
the charging-holes are opened. Into the producer is charged the 
calcic carbide; and the small receptacle F is filled with the water. 
Upon turning the lamp over to bring it into its normal position, the 
liquid in F runs out; and, coming into contact with the carbide, 
causes it to evolve gas. If the passage to the burner be closed by the 
cock D, the gas will force the water back out of the dip-pipe, and pass 
down it—bubbling up into the space above the liquid in the reservoir 
B, where it will be confined and press upon the liquid contained therein. 
Upon opening the tap to the burner, the pressure of the confined 
gas in the reservoir will force the liquid up the dip-pipe, whence it will 
drip upon the solid charge, and cause the production of more gas. If 
the gas is produced more rapidly than it is consumed, the pressure in 
the producer will rise till it balances that in the reservoir; and the 
further flow of liquid into the producer will then be stopped till the 
pressure has decreased again. A further quantity of liquid will then 
again be forced upon the solid charge. 

In fig. 2, the producer A and reservoir B are charged from the top. 
The producer is fitted with a perforated shelf or grid I, upon which the 
carbide is charged, and with a false bottom K, provided with a small 
central aperture O, through which, and holes L in the producer shell, 
the two chambers A and B communicate. The reservoir is filled with 
water through the hole M, so that the liquid does not reach the per- 
forated plate. If filled so as nearly to touch the plate, by shaking the 
lamp, a little liquid may be brought into contact with the carbide, and 
the action be started; or a small air-compressing pump may be used 
for slightly compressing the air in the reservoir, and thereby force 
the liquid through the aperture O into contact with the carbide. The 
pressure of the gas generated in the producer while the cock D is 
closed, will force the liquid back through the aperture O and holes L, 
when the pressure of the gas becomes greater than that of the air 
contained in the reservoir, thereby stopping to a large extent the pro- 
duction of gas, as the aperture O is waail, and little evaporation will 
take place. 


The lamp shown in fig. 3 differs from fig. 2 only by its shape; the 
reservoir B being placed at the side of the producer, instead of sur- 
rounding it, and the conical false bottom K replaced by an inclined 
false bottom Q. The producer and reservoir communicate through 
openings R and S. 


Production of Heating and Illuminating Gas.—Thorp, T., of 
Whitefield, and Marsh, T. G., of Manchester. No. 12,356; 
June 26, 1895. 

This invention relates to apparatus for the production of acetylene 
gas from calcic carbide and water; but it is also applicable to cases 
where a solid is acted upon by, and reacts upon, a liquid (and vice versa) 
in the production of gas. 
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Fig. 1 shows a closed vessel A, fitted with a gas-tight mayer B at 
the top, and provided with a nee C for leading off the gas to the holder. 
In the chamber is fitted a perforated shelf D, some distance from the 
bottom. The bottom E of the chamber is preferably concave, and pro- 
vided with a small aperture or pipe. The chamber is set in a tank F of 
liquid ; access for liquid into the interior of the chamber being had by 
the pipe attached to E. The liquid in the tank around the chamber may 
be open to atmospheric pressure in some cases; in others, it may be 
sealed to the atmosphere, and internal pressure created in the tank. 

In fig. 2 a tank G is used, fitted with a central pay ao H, and 
manholes for removing the residue. There is a bell or holder in the 
tank, which is rendered buoyant by air-tight chambers L, or counter- 
balance weights may sustain it. To the bell a concave bottom O is 
fitted, having an aperture P therein; and at a suitable distance above 
the bottom is a perforated plate Q, to support the solid substance used 
for producing gas. There is a gas-tight charging-hole R to the bell, 
through which to feed the carbide. 

In the production of gas, the tank is filled with the liquid to the 
desired extent; and a charge of carbide is fed on to the perforated 
grating through the charging-hole, In the apparatus represented by 
fig. 1, the gas production is started by compressing the air in the tank F 
above the liquid—by an air-compressor, if the tank is closed, or by 
filling in some additional liquid, if itis an opentank. In the apparatus 
shown in fig. 2, the gas production is started by lowering the bell till 
the solid charge comes in contact with the liquid. Gas is then 
evolved ; and if not carried off as rapidly as produced, its pressure will, 
in the case of the fixed chamber, force the liquid through the aperture 
in the concave bottom into the tank, and, in the case of the moveable 
bell, lift it and raise the solid charge away from the liquid. The area 
of the aperture being small in comparison with the area of the grating 
and chamber, little or no vapour will be produced from the liquid ; and 
consequently very little or no gas is made when the liquid is at, or near 
to, the level of the aperture, which would not be the case if the whole 
surface of the water were exposed to evaporation. When the pressure 
falls, the liquid will come into contact again with the carbide, by the 
pressure of the air above it in the tank F or its gravity, or by the 
descent of the bell ; so that the production of gas will regulate itself in 
proportion to the consumption. 





Gas-Heater for Railway Carriages.—Janse, B., and Witte, J. de, of 
Utrecht, Netherlands. No. 13,529; July 13, 1895. 

This invention relates to apparatus for heating carriages by gas 
(especially railway and tramway carriages), by forming under the 
carriage floor a double metal casing. In the inner casing, which con- 
stitutes a heating chamber, there are arranged a number of atmos- 
pheric gas-burners and a number of sloping baffle-plates, upon which 
the flame and hot products of combustion play on their way to an 
ascending chimney-pipe. The outer casing forms an air chamber 
surrounding the heating chamber. Air admitted by orifices at its 
lower part becomes heated, and ascends through gratings in the floor 
into the body of the carriage, which receives heat also from the plate 
covering the heating chamber. A small kindling burner is fixed 
beside the main burner, so that at any time the apparatus can be 
brought into acfion; the cock being connected to the coupling of the 
carriage, or to the horse attachment, in such a manner as to be auto- 
matically closed when the carriage is not in use. 





Manufacture of Illuminating Gas.—Willson, T. L., of New York. 
No. 13,750; July 18, 1895. (Date claimed for the patent, Dec. 19, 
1894; being the date of the application in the United States.) 

This invention relates to the manufacture of illuminating gas, and 
especially to enriching or increasing its illuminating power, by adding 
thereto in determined been pean acetylene gas, ‘‘ under such conditions 
as that an economical and practical illuminating gas of increased 
brilliancy will be produced." 

The specification (which is not illustrated) is as follows: ‘In carry- 
ing out my invention, I add to an illuminating gas containing hydro- 
carbon a determined percentage of acetylene, independently produced. 
' I have discovered that, in order to accomplish a practical commercial 
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result, it is necessary that the acetylene be added to a gas—whether 
water gas or coal gas—which contains an illuminant in the nature of a 
hydrocarbon, distinct from the body of the gas itself. In other words, 
if acetylene is added to water gas (consisting generally of hydrogen, 
carbon monoxide, and carbon dioxide), the added illuminant after a 
short time decreases or practically disappears; whereas if the gas is 
illuminating gas having a free hydrocarbon, the illuminating effect of 
the acetylene continues, and remains practically permanent. No pre- 
cise or unvarying proportions can be laid down for the carrying out of 
my invention ; it being only essential that there shall be added to an 
illuminating gas which is deficient in illuminating power, a sufficient 
proportion of acetylene gas to increase its luminosity to the candle 
power required. Taking a coal gas of such quality that, when burned 
in an ordinary 3-foot burner, it gives 9-candle power, I enrich it by 
adding to ten volumes thereof one volume of acetylene gas; and I 
thereby increase its illuminating power so that the same burner, instead 
of giving a 9-candle power light, affords an illumination of 25-candle 
power. Or I take a water gas which has been already enriched by 
any of the known methods, and having (for example) 18-candle power 
when burned ina standard 5-foot burner; and I enrich this gas by 
adding 1o per cent. by volume of acetylene gas, whereby I increase 
its luminosity to 40-candle power. To make my process available with 
water gas, it is practically necessary that the gas shall have already 
been enriched to some extent by the addition of hy@rocarbons, as it is 
found, by adding acetylene to simple water gas (hydrogen and carbon 
monoxide), much of the illuminating efféct of the acetylene is lost.’’ 


Production of Illuminating Gas.—Willson, T. L., of New York. 
No. 13,766; July 18,1895. (Date claimed for the patent, Dec. 19, 
‘1894; being the date of the application in the United States.) 


The patentee claims to have discovered that if acetylene is added to 
a non-luminous water gas in its ordinary condition, the illuminating 
power of the acetylene after a short time is practically lost. If, how- 
ever, there be added to such gas the gaseous products obtained from 
heating acetylene, the illuminating power remains. He therefore pro- 
poses to add such decomposition products, either by primarily heating 
the acetylene, and adding the gaseous products in determined percen- 
tage to the gas; or to add the acetylene, and pass the combustible gas 
carrying the acetylene through a fixing retort or heated tubes. These 
should, he says, be approximately of ared to a bright-red heat ; and he 
adds from ro to 25 per cent. of the volume of the combustible gas in 
such decomposed products of acetylene. The result of this action is to 
prevent a decomposition of the acetylene, which would occur if the 
acetylene were added to the water gas without either prior or subse- 
quent heating. The inventor says he is not aware what the chemical 
action is. But it is probable that a new carbon compound is formed 
under these conditions ; and it is the formation of such compound, and 
the consequent destruction or reduction of the illuminating power, that 
he is desirous of avoiding. In concluding his specification, the 
patentee says he ‘‘ may add the products of decomposition of acetylene 
as well to coal gas or enriched water gas; but the especial advantages 
of the process are to be derived from the addition of such products of 
decomposition to a practically non-luminous gas.”’ 





Preventing the Fraudulent Operation of Coin-Freed Gas-Meters.— 
Glover, R. T. & J. G., of St. John Street, Clerkenwell. No. 14,197; 
July 25, 1895. 

This means for preventing persons fraudulently operating coin-freed 
apparatus, consists in the use of a shutter for closing the coin-slot, and 
the combination with the shutter of a pawl, for engaging the notches 
or teeth of the coin-actuated mechanism so as to prevent the movement 
of the mechanism while the coin-slot is open. 
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Fig. 1 is a front elevation of a box containing the coin-actuated 
mechanism—a portion being broken away, to show the position of the 
check-pawl or dove when the coin-slot is open; also a view showing 
the position of the check-pawl when the coin-slot is closed. Fig. 2 is 
a plan of the coin-mechanism box, with the internal parts in the posi- 
tion occupied when the coin-slot is open. Fig. 3 is a part sectional 
elevation on the line 1 of fig. 1. 

In cases where a coin inserted acts as the block to rotate a notched 
wheel when a handle or lever is turned by an intending purchaser, the 
coin-slot A would be covered with a shutter B, and the shutter be fixed 
to a spindle C, passing through the front plate or cover D of the coin- 
mechanism box, and through a bearing pillar E; and is then bent 
down to enter the notches F of the wheel G, so as to act as a pawl H 





to resist the forward movement of the wheel, unless the shutter be first 
moved over to close the coin-slot; or a pawl may be fixed upon the 
end of the spindle C, instead of bending the spindle to act as a pawl. 

The coin-slot must be covered by the shutter before the pawl is 
moved out of the notches. Therefore it follows that the wheel G, which 
is fixed to the spindle I, that operates the internal mechanism of a 
coin-freed apparatus (say, for instance, a gas-meter) cannot by any 
appliance be rotated from outside the coin-slot, except by legitimately 
turning the handle J after the insertion of a coin of given size, which 
(by resting in the pocket K, and in one of the notches F of the wheel 
G) is the means by which the wheel is turned when the handle is 
rotated. When the shutter B is moved over to open the coin-slot for 
the insertion of a fresh coin, it automatically locks the wheel G, by 
causing the pawl H to enter one of the notches F, as described. 

A rotating shutter L, affixed to the coin-pocket, closes the coin-slot 
A on the inside, and is provided for the purpose of preventing the 
insertion of a coin, which can only be done when the handle is turned 
to a the slot of the coin-pocket opposite the slot A. M is a lock- 
ing-bar. 


Valves for Gas-Engines.—Soutball, J., of Worcester. No. 18,995; 
Oct. 10, 1895. 


The supply and exhaust valves for gas-engines, according to this 
invention, are situated in the back cover of the cylinder; their centres 
being on the same horizontal line. Behind their stems, a horizontal 
spindle (carried in suitable bearings) is revolved at half the speed of 
the crank-shaft—preferably by chain gearing driven from the crank- 
shaft. On this spindle is a casting working on a sliding key, so that it 
revolves with the spindle, but can, when desired, be caused to move 
laterally against a light spring. On the face of the casting three cams 
are formed, two of which serve to operate the supply and exhaust 
valves, and the third to perform the governing, for which purpose 
both its edge and one side are used as cams. 

The governor (driven by a wheel mounted on the spindle), when the 
engine exceeds its proper speed, draws back a spring-pawl, so as to 
allow a bar to drop down between a stop on the back of the cylinder 
cover and the inner end of a short lever, which is so pivoted that, 
during the normal working of the engine, it moves backwards and 
forwards. Its other end, urged by a weaker spring than the one on 
the spindle, presses lightly against, and follows the cam face on the 
side of the third cam. This lever, when it meets the dropped governor- 
bar, is prevented from moving ; and therefore it drives the cam casting 
laterally along the shaft, and brings a different outline of the exhaust 
cam opposite the exhaust-valve. This keeps that valve open during 
the next charging and compressing strokes, and moves at the same time 
the supply cam clear of the supply-valve stem. The edge of the third 
cam also now comes into action, depressing a second small lever, so as 
to lift the governor-rod up into its original position. If the speed of the 
engine has been sufficiently reduced, the spring pawl then again 
engages with it, holding it up and allowing the cam casting to return 
(by the aid of the spring) laterally along the spindle to its original 
position, and perform its normal operations. Ifa controlled ignition is 
used, a further cam can be fixed on the spindle in order to operate 
the ignition-valve. 





Glowing Nets for Gas-Lights.—Burkert, H., and Seemann, R., of 
Berlin. No. 3262; Feb. 13, 1896. 

The material of which these “glowing nets” is composed, consists 
of a mixture of thorium with elements of the chrome group (preferably 
with uranium), without any use ‘of magnesia, zirconium, and elements 
of the cerium group. 

The specification (which is not illustrated) is practically in these 
words: The improvement which is the subject of this invention con- 
sists in the employment of a mixture of thorium and elements of the 
chrome group—preferably of thorium and uranium—as materials for 
the “ glowing nets" of gas-lights. The proportion of the elements is 
chosen so that the-oxide of thorium obtained by burning afterwards, 
diminishing the lighting power, becomes neutralized by the influence 
of oxides of the chrome group—especially by oxide of uranium. The 
proportion is not always alike, because the nitrate of thorium, which 
is to be employed (instead of the element thorium itself) as raw 
material, is not to be had pure. The proportion, therefore, must 
always be ascertained according to the quality of the nitrate of thorium 
employed. However, the deviation in the proportion will remain 
within moderate limits, so that 1 per cent. of oxide of uranium will 
always give the oxide of thorium its strongest power of emission. As 
known, till now the ‘‘ glowing nets"’ have been made of magnesia, in 
mixture with zirconium, or with the so-called rare earths—i.c., with 
metal-earths of the cerium group (scandium, yttrium, lanthanum, 
didymium, ytterbium, erbium, &c.); and lately also thorium, which 
does not belong to the cerium group, has been sometimes employed in 
the mixture. The inventors of the present improvement claim to 
have ascertained, in making numerous experiments, that not only the 
so-called rare earths (of the cerium group) are of the nature to increase 
the lighting power of the gas-flame of a bunsen burner, when mixed 
with magnesia and with or without a little thorium, but that the same 
effect will be obtained by the mixing of metals of the chrome group, 
especially of uranium with thorium, without employing any magnesia, 
zirconium, or elements of the cerium group. The inventors came 
upon this improvement while experimenting with several oxides of 
thorium, giving cause to doubt the elementary danger of this metal- 
earth, and teaching that ‘some not yet discovered accompanying 
element is of the nature to be neutralized by an element of the chrome 
group, preferably by uranium.” The results of the experiments led to 
the fact that elements of the cerium group, as well as magnesia, are 
superfluous for the making of “ glowing nets,” and that the light power, 
as already remarked, is ‘‘ profitably favoured by nets of thorium-uranium 
or thorium-chrome and the like, in spite of the effect of the magnesia 
and zircon nets presently in use.” 


Generating Acetylene.—Clark, W. C., of New York; No. 7242; 
April 2, 1896. 
This is a slight modification of the arrangement of apparatus 
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described in the same inventor's earlier published patent—No. 7243 of 
1896 (see ante, p. 1340). The main alteration consists in — the 
cylindrical generating chambers B B! at each side of the supply holder A, 
instead of both at one side, and providing separate water-tanks above 
each genérator, with independent cocks to regulate the supply— 
actuated by arms fixed at opposite sides of the holder, and not (as in 
the other patent) both at one side, and operated at different times 
according to the rise of the supply holder. 


APPLICATIONS FOR LETTERS PATENT. 


12,874.—DENAYROUZE, L., ** Incandescence gas-burners.”” June Ir. 
12,900.—EakrL, S., ‘‘ Manufacture of acetylene gas." June Ir. 
12,924.—Bou t, A. J., ‘‘ Regenerative gas-burners.’’ A communi- 


cation from A. Wunderlich. June 11. : 

12,942.—THoRP, T., and Marsu, T. G., “ Treating acetylene prior 
to combustion. June 12. 

12,943.—RowBoTuaM, W., “' Gas-generating apparatus for explosion 
engines.” June 12. 

13,012.—ATCHISON, R., ‘‘ Incandescent gas-lamps.’’ June 12. 

13,060.—MAcDONALD, A., and Paterson, A., “ Burners for incan- 
descent gas-lights."" June 13. 

13,115.—CHOQUETTE, C. P., and Morin, A. M., ‘‘ Acetylene gene- 
rators."” June 13. - 

13,147.—ATKINSON, J. E., and LasBoucHErRE, J. M., “ Automatic 
apparatus for the manufacture of acetylene gas.’ June 15. 

13,204.—Cripps, F. S., ‘Fittings for incandescent gas-lamps.” 
June 16. 

13,218.—CRIPPs, 
June 16. 

13,240.—Bou tt, A. J., ‘‘ Gas stoves or heaters.”’ 
from A. Wunderlich. June 16. 

13,255.—VOELKER, W. L., ‘‘ Hoods or mantles for incandescent gas- 
lights.” June 16. 

13,256.—VOELKER, W. L., ‘‘ Hoods, mantles, or gratings for incan- 
descent gas-lights.’’ June 16. 

13,296.—THompson, W. P., ‘‘ Burners for incandescent gas lighting.” 
A communication from Messrs. Niehusen and Zerning. June 16. 

13,309.—MILLER, P. S., ‘Gas regulators and burners.’’ June 17. 

13,331.—Lawson, W., and Prescott, T., ‘‘ Cylinders for storing gas 
or gaseous fluids under pressure.’’ June 17. 

13,385.—THompson, W. P., “Burners for acetylene gas.” 
munication from Messrs. Briquet and Co. June 17. 

13,398.—GuEPin, H., ‘‘ Acetylene gas-lamps.”” June 17. 

13,421.—HArRISON, S., Dick1nson, G. W., and SHEARD, J. T., ‘ Pre- 
payment gas-meters."’ June 18. 

13,511.—BoweErs, A. F., ‘‘ Regulators and gasholders for acetylene 
gas.”’ June 18. 

13,548.—CRossLey, F. W., and ATKINSON, J., “ Internal combustion 
motors.”” June 19. 

13,557-—Havitanp, F. H., Hottoway, A., and Cottier, J. B., 
‘Generating, purifying, storing, and supplying acetylene gas at a 
uniform pressure.”’ June 19. 

13,606.—FAatk, S., ‘‘ Incandescent gas-burners.”’ 
from the Stadtische Gas und Wasserwerke. June 19. 

13,648.—Musso, J., ‘‘ Portable and hygienic incandescent lighting, 
cov the evaporation of hydrocarbons is produced under pressure.”’ 

une 20. 

13,653.—F ENWICK, J. B., ‘‘ Gasholders or the like.” June 20. 

j 13,658.—MartTIinI1, A., ‘‘Gas-burners for incandescent lighting.” 
une 20. 

13,659.— Duxg, J. F., ‘‘ Mantles or incandescing bodies for incan- 

descent gas-lamps.” June 20. 


oe * Fittings for incandescent gas-lamps.”’ 


A communication 


A com- 


A communication 


a> 
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Gas Profits at Stoke——The Gas Committee of the Stoke Town 
Council have just remitted to that body {1000 on account of the 
current year's profits. This is the second £1000 handed over since 
April z last. 

The Recovery of Cyanide at the Huddersfield Gas-Works.— 
Subject to satisfactory conditions being entered into, new plant for the 
recovery of cyanogen is about to be tried at the Huddersfield Corpora- 
tion Gas-Works. The patentees have offered to put down the plant at 
their own cost. 

The Projected Water Reservoirs of the Wakefield Corporation.— 
The Water Committee of the Wakefield Corporation have decided, 
subject to confirmation, to postpone the construction of the three 
remaining reservoirs on Rishworth Moors, provided for in their parlia- 
mentary powers, for a period of ten years. A Sub-Committee have 
reported that such works are at present unnecessary. 

A Burial Ground and the Leeds Water Supply.—Last Thursday, 
Dr. Hoffman, of the Home Office Department, held an inquiry at 
Fewston for the purpose of reporting to the Secretary of State as to the 
desirability of closing the Fewston Burial Ground. Alderman Alfred 
Cooke (the Chairman of the Leeds Corporation Water Committee) 
informed the Inspector that the population of the borough, together with 
that of the outlying districts which the Corporation supplied with water 
from the Washburn Valley, was some 500,000 people; and that un- 
doubtedly the churchyard, which was only some 200 yards from the 
Swinsty‘reservoir, was already more than full, as agreed by the West 
Riding and Wharfedale authorities. On that ground alone, they 
wished for an order compelling the immediate closing of the present 
churchyard. The Vicar, however, said that the burials, on an average, 
were only some thirteen a year ; and that, in his opinion, there was room 
still left for interments for nine years to come. The Inspector in- 
timated that he should certainly advise the Secretary of State to issue 
an order for the closing of the ground at once. With regard to the 





extension of the churchyard, Alderman Cooke objected to several sites 
on account of their close proximity to the reservoir; and he suggested 
one some 600 yards away from Swinsty, as most suitable for the pur- 

se, not only in point of. distance, but that the strata fell away from, 
nstead of towards, the reservoir. 
should be issued in a few days. 


Dr. Hoffman promised that his report 








CORRESPONDENCE. 


[We ave not responsible for the opinions expressed by correspondents.) 


The Estimation of Nitrogen in Coal Gas. 

S1r,—I regret that absence on holiday has caused delay in my re- 
sponding to Mr. Wright's letter on the above subject (ante, p. 1271). 

I gather from Mr. Wright's remarks that, although he is disposed to 
believe that the amount of nitrogen in coal gas canbe accurately deter- 
mined, he does not share my opinion that ‘it is doubtful whether in 
coal gas any but traces of nitrogen are derived from the coal itself: ” 
(1) Because in the light of various published analyses showing the 
presence of exceptionally large amounts of nitrogen, such an opinion 
would place the gas industry of this country in an equivocal position. 
(2) That the adoption of my view would render necessary further 
investigations into the distribution of the nitrogen of the coal among 
the distillation products. 

With regard to the first objection, Mr. Wright appears to have over- 
looked the fact that, were the whole of the 35°7 per cent. of the nitro- 
gen of the coal used (Foster's highest figure for nitrogen not accounted 
for in the coke and ammonia) present in the gas in the free state, it 
would represent no more than 1°8 percent. ; and that if this cones 
were deducted from that given in the analyses quoted, they would 
remain but little less startling. Again were the administration of the 
undertaking in whose town supply Professor Foster found 14°46 per 
cent. of nitrogen and oxygen, informed that, instead of making 10,000 
cubic feet of gas per ton from their coal, they made only 8700 cubic 
feet, it appears to me that their equanimity would be but little less dis- 
= in the place of the latter figure, 8500 cubic feet were sub- 
stituted. eF 

With regard to Mr. Wright's second objection, I would ask if this 
field of research can be considered as covered by the investigations 
mentioned ; for it would seem by no means improbable that not only 
is the distribution of nitrogen among the distillation products liable to 
variations with every coal used, but that a different disposal may be 
expected at every temperature to which a coal may be subjected. I 
must point out also that the experiments of Professor Foster and Mr. 
Wright, in which ivon tubes and retorts were respectively used, cannot 
be regarded as conclusive evidence against my opinion; for this 
material appears to have considerable influence upon the distribution 
of nitrogen among the products. So far as ammonia and cyanogen 
are concerned, I have found serious discrepancies. 

In concluding, Mr. Wright asks how it can be practicable to dilute 
coal gas with air to the extent indicated in the analyses which he 
quotes, There, again, as I have pointed out before, my opinion as to 
the distribution of the nitrogen of the coal is not seriously involved, 
but rather the belief that the nitrogen in coal gas can be accurately 
estimated. To mix coal gas pure and simple with such an amount of 
air as is represented by some of the analyses, would certainly be a 
ruinous method of procedure for any gas undertaking. But it must 
not be forgotten that such air would get into the gas at the retort- 
house, and that it would consequently be partly saturated with hydro- 
carbon vapours at the expense of the tar. Moreover, the most 
deleterious element, so far as illumination is concerned—the oxygen— 
would be considerably reduced by ferrous sulphide, or entirely re- 
moved by calcium sulphides, in the purifiers. I am certainly of 
opinion that its admittance would be uneconomical, and should be 
strenuously avoided. Efforts in this direction will be found to be 
materially assisted by daily estimations of the oxygen in the gas at the 
outlet of retort-houses. 

I thank Mr. Wright for his expression of opinion that my views 
meee been arrived at after a careful study of the subject. Such indeed 

as been my endeavour. 

Adderley Street Gas-Works, Birmingham, E. LLEwettyn Pryce. 

June 23, 1896. 





— 
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The Value of the Sunlight Incandescent Mantles. 

Sir,—With reference to the letter of Mr. G. Oppenheimer, the 
General Manager of the New Incandescent (Sunlight Patent) Gas 
Lighting Company, Limited, which appears in your issue of the 23rd 
inst., I would point out that there is not one single line in that letter 
which refutes one word of the criticism offered by me upon Professor 
Vivian Lewes’s paper. 

Mr. Oppenheimer admits that, at the end of April last, Professor 
Lewes had Sunlight mantles sent tohim to test. One hundred hoursis 
the extreme limit of time required to prove the duration of the burn- 
ing life of a Sunlight mantle; and my contention was that Professor 
Lewes had the opportunity of making a test demanding such a com- 
paratively short amount of time. 

Mr. Oppenheimer foreshadows the introduction of some new mantle, 
and assumes a feeling of annoyance on my part in connection with 
this new mantle. He states that Professor Lewes’s remarks were 
based on the result of his experiments with this new mantle; and I can 
only, therefore, presume that this is something which has not yet been 
supplied to the public. I can assure Mr. Oppenheimer that the intro- 
duction of a new mantle by the Sunlight Company will not cause me 
the very slightest degree of annoyance. On the contrary, I await its 
advent, not only with complacency, but with a pleasurable expectation. 
If Mr. Oppenheimer will kindly let me have a dozen of these new and 
remarkable mantles, as soon as he can conveniently do so, it would 
enable me to take those steps which may be necessary without further 
delay. I have every confidence that Mr. Oppenheimer will comply 
with this not unreasonable request. 

I am sorry that Mr. Oppenheimer should have experienced any 
astonishment at our ‘audacity’ in continuing to talk of 1000 hours 
as the life of our mantle. Mr. Oppenheimer states that it is notorious 
in the trade that the real life of our mantles is exceedingly short. 
Doubtless, this misapprehension is due to the paucity of dealings 
which Mr. es (wen ag has had with the trade. But, at any rate, 
the technical journals are open to him; and we would draw his 
attention to a paper read at the end of April by Mr. E. C. Riley, of 
Swindon, before the South-West of England District Association of 
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Gas Managers (see ante p.1215). In that paper, Mr. Riley alludes 
to the Welsbach Incandescent Gas-Light Company’s burners 
installed in railway-yards and engine-rooms; and even when 
subjected to the severe conditions of use in such places, he 
found that the average life of the mantles was 800 hours. He 
further stated that he had known them to last for over 2500 hours, 
at the end of which time they still gave a light which would 
compete with the ordinary gas-light. Perhaps Mr. Oppenheimer 
would also refer to the paper recently read before The Gas Institute 
by Mr. Dexter, of the Winchester Gas Company, in which he gave 
his experience of the duration of mantles for street-lighting. Having 
read these, perhaps Mr. Oppenheimer will think that, however 
“ audacious’ we may be in some matters and when questioning the 
commercial value of the Sunlight mantle, at any rate we are not guilty 
of audacity, but on the contrary are somewhat modest, in claiming 
800 to 1000 hours as the average life of the Welsbach mantles. 

We do not at present contest the right of the Sunlight Company to 
manufacture the mantle composed of alumina and chrome; but the 
exhaustive experiments we have made in this direction convince us that 
it isimpossible that this combination could produce a mantle giving 
15 candles per cubic foot of gas at a normal pressure. The results 
obtained by Professor Lewes clearly indi¢ate either that the mantle 
contained substances which the Sunlight Company have no legal right 
to employ, or that the alleged lighting power obtained has no practical 


duration. 
JuLius MozE.teEr, General Manager, 


Incandescent Gas-Light Company, Limited. 
Palmer Street, Westminster, S.W., June 25, 1896. 


<> 
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Crossley Gas-Engines. 
Sir,—The point of Mr. D. H. Irwin’s correction, in your issue of 
the 23rd inst., so far as I am concerned, appears to resolve itself into 
the difference between ‘‘two” and “ several.’” No mention being made 
of the fact that Messrs. Crossley, as well as Messrs. Tangye, had put 
down an installation for the Wear Commissioners might possibly be 
an omission, but can hardly be construed into an “ extraordinary 
inaccuracy.” The fact that such installations have been put down by 
two firms, and presumably giving satisfactory results in either case, is 
additional testimony in favour of gas motors in a field hitherto 
unrecognized. 
Scarborough, June 24, 1896. 





J. Hortipay. 
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Number of Gas-Engines in Different Towns. 

S1r,—I am collecting, for my book on ‘‘ Gas-Engines,’’ some statistics 
as to the number of gas-engines in different towns. Would you allow 
me, through the medium of the ‘‘ JouRNAL,” to ask the chief engineers 
and managers, and others, if they would kindly send me direct the 
approximate number in use up to (say) the end of last year or beginning 
of this? and I shall be much obliged. Also the approximate horse 
power of the largest in use. 

Southwark Park Road, Bermondsey, S.E., 

June 26, 1896. 


Bryan DONKIN. 
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Ince (Lancs.) Water-Works.—The members of the Ince District 
Council made an official inspection of their water-works at Golborne 
on the 15th inst., and Mr. R. Winstanley, the Consulting Engineer, 
acting as guide to the party, fully explained the scheme. It wasin the 
year 1871 that the Ince Water Act was passed. The population ofthe 
township was then about 12,000. Arrangements were made with the 
owner of the Lightshaw Estate at Golborne to sink and bore for water 
in the red sandstone rock in that estate. The works were opened in 
May, 1872; and they now supply a population of 28,o0o—the quantity 
of water sent out being about 350,000 gallons per day. In recent 
years, the supply to Ince has been supplemented by taking water from 
the Rivington reservoirs of the Liverpool Corporation ; there being an 
agreement for this between the twoauthorities. At the Golborne works 
there are two shafts or wells, 9 and 10 feet in diameter respectively, 
and sunk in the red rock to a depth of 150 feet. At the bottom of 
these a number of tunnels are driven for the purpose of collecting the 
water and making storage space for it. A vertical pumping-engine, 
with a 48-inch cylinder working a balance-beam, air-pumps, and con- 
denser, is in use, as well as forcing engines to get the necessary 
pressure for supplying the higher parts of the town. 

The Water Supply of Stratton and Bude.—The question of the 
water supply of Stratton and Bude continues to occupy a good deal of 
attention without making much progress towards settlement. Several 
months ago, the District Council gave conditional approval to a scheme 
prepared by Mr. Anson for bringing in water from Wrasford Moor at an 
estimated cost of £7000 ; and the scheme was apparently in a fair way 
towards realization when difficulties were raised on account of the cost, 
and an alternative proposal was put forward. An effort was made to 
induce the Local Government Board to sanction a loan for the less 
costly scheme ; but it was unsuccessful. Inthe meantime, the drought 
has increased the sense of local need, and the Parish Councils have 
been urging the District Council to deal with thesubject at once ; while 
the District Council have been seeking means for postponing part of 
the expense. The latest suggestions were that something less than the 
fall quantity of water yielded by the proposed gathering-ground should 
be arranged for, and that the construction of a reservoir should be post- 
poned. At a recent meeting of the Council, a report was submitted by 
Mr. Anson. The necessity of acquiring the full area of the gathering- 

ground was insisted upon; but the opinion was expressed that an 
impounding reservoir is unnecessary for the present. In the course of 
the discussion several members expressed the opinion that the yield of 
water from Wrasford Moor was inadequate, and that, under the cir- 
cumstances, the Local Government Board ought not to insist upon the 
adoption of the scheme. It was decided to obtain the opinion of 
another engineer before the scheme is proceeded with; the Chairman 
(Mr. J. King) who suggested this, expressing the opinion that it would 
be no reflection upon the ability of Mr. Anson, and would afford satis- 
faction to all concerned. 








PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS. 


The following progress was made with Bills last week :— 


Bills read the first time and referred to the Examiners: Burton- 
upon-Trent Corporation Bill, Dalmeny and Kirkliston Water 
Provisional Order Bill, Gas and Water Provisional Orders Bill, 
Kelty Water Provisional Order Bill. 

Bills read a second time: Gas and Water Provisional Orders Bill, 
Yeovil Corporation Water Bill. 

Bills read a second time and committed: Edinburgh Extension 
Bill, Gas Provisional Orders Bill, Portsmouth Borough Water 
Bill, Water Provisional Orders Bill. 

Bilis reported: Gas Provisional Orders Bill, Huddersfield Water 
Bill, Lanarkshire (Middle Ward District) Water Bill. 

Bills reported with amendments: Brighton Corporation Water 
Bill, Chelsea Water Bill, Eastbourne Water Bill, Kirkcaldy and 
Dysart Water Bill, Leamington Corporation Bill, Matlock Bath 
Gas Bill, Portsmouth Borough Water Bill. 

Bills read the third time and passed : Bexhill Water and Gas Bill, 
Chelsea Water Bill, Culter Water Order Confirmation Bill, 
a Bill, Lambeth Water Bill, Matlock Bath 

as Bill. 
The Bournemouth Gas and Water Bill was referred to a Select Com- 
mittee, consisting of Lord Northington (Chairman), Earl Bathurst, the 
Earl of Yarborough, Lord Douglas, and Lord Pirbright. 


=" 
_ 


HOUSE OF COMMONS. 








Monday, June 22. 


DEFECTIVE GAS-METERS. 

Mr. LouGu asked the President of the Board of Trade whether his 
attention had been drawn to the defective condition of meters supplied 
by The Gaslight and Coke Company throughout that part of London 
which was north of the Thames; whether he had observed, from cases 
which had been brought before the Magistrates, and ventilated in the 
public Press, that these meters usually erred in favour of the Company 
—registering a much larger quantity of gas than had been consumed, 
and that the Magistrates were practically powerless to give adequate 
relief, even when a case was proved; and whether, under these circum- 
stances, he could use his powers to compel the Company to supply 
their customers with meters of a less defective character. 

Mr. RITCHIE: Except from the hon. member, I have not had com- 
plaints on the subject referred tointhe question, Ihave seen newspaper 
statements of the kind described ; but I cannot express any opinion as 
to whether or not they are well founded. I have no power tocompel the 
Gas Companies to supply their customers with meters of any particular 
description. But, under the Sale of Gas Act, provision is made for 
testing meters ; and that duty is imposed on inspectors appointed by 
the local authorities—in this case, the London County Council. 


The following progress was made with Bills last week :— 

Bills read the first time, and referred to the Examiners: Culter 
Water Order Confirmation Bill, Dublin Corporation Bill. 

Bills reported: Bilston Improvement Bill, Dalmeny and Kirkliston 
Water Provisional Order Bill, Kilmarnock Corporation Water 
Bill. 

Bills read the third time and passed : Burton-upon-Trent Corpora- 
tion Bill, Cowes Gas Bill, Dalmeny and Kirkliston Water Pro- 
visional Order Bill, Falkirk and District Water Bill, Gas and 
Water Provisional Orders Bill, Kilty Water Provisional Order 
Bill, Local Government Provisional Orders (Gas) Bill, Man- 
chester Corporation Bill. 


—~< 
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HOUSE OF COMMONS COMMITTEE ON THE LONDON WATER 
BILLS. 
Friday, June 12. 

(Before Sir J. Pease, Chairman; Sir J. Brunner, Mr. Batpwin, Mr. 
Bonp, Mr. J. Stuart, Mr. Brice, Mr. Fry, Mr. LEES KNOWLEs, 
and Mr. Muntz.) 

THE STAINES RESERVOIRS BILL. 


On the resumption of the proceedings this morning, 

Mr. A. R. Binnie, Engineer to the London County Council, in 
further examination, stated that the Royal Commission had said very 
distinctly that no power of the kind sought in the Bill should be 
granted either in the Lea Valley or the Thames Valley, without restric- 


tions being put upon the draught of water. They also made it clear 
that the water, as it came down to the intakes, was not in a suitable 
condition for delivery, unless it was subjected to certain important 
processes. About these processes the Bill was silent. There were no 
filter-beds provided for; and no consideration had been given as to 
how probably 50 or 60 million gallons a day were to be filtered. The 
report of the Royal Commission said that regulations as to the area 
of the filter-beds, the depth of sand, the frequency of renewal, and so 
forth, as well as the number of days’ storage which should be taken 
into the reservoirs, should be drawn up after competent inquiry, and 
adherence to such regulations should be strictly enforced. In his 
opinion, provisions of this kind should be contained in the Bill. If 
the Companies were to take this water at all, there ought to go, side 
by side with the power to abstract it, proper provision for filtration. 
He pointed out that the population above the intakes of the Companies 
in the Thames Valley was about 1,080,000, according to the census of 
1891. This included the whole valley from Lechlade. Assuming that 
this population were efficiently supplied with a proper water supply at 
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the rate of 30 gallons a head per day, it would mean an average dis- 
—— of clarified effluent of 30 million gallons per day. The dry- 
weather flow of the river was about 400 million gallons; so that if the 
Thames Conservators clarified all the sewage in the most approved 
way, the total volume of the river would contain 7 per cent. of the 
effluent. He differed from the statement of the promoters that there was 
necessity for further storage or for further water. He also disagreed 
with the engineering details of the Bill. And there was another 
disagreement—namely, that should the Committee think that in the 
future it was necessary to grant any such powers as these, the Com- 
panies should be brought under some intersale clause. The reservoirs 
should not be made exclusively for one, two, or three Companies ; 
otherwise very grave difficulties would arise on purely public grounds, 
not affecting the County Council or anything else. 

Cross-examined by Mr. PEmBER, witness admitted that if the learned 
gentleman were to occupy himself in cross-examination for a year, it 
would not alter his (witness's) views on the Bill. Heconsidered that 
the water supply per head of the population of London should be 35 
gallonsaday. Forty or fifty years hence, however, he would allow 40 
galions. With regard to waste, he did not think that, by any system 
of waste prevention, they could alter very much the habits of the 
population. Looking at the results obtained by Mr. Collins, the 
Engineer to the New River Company, as the consumption in their 
district had been brought below 35 gallons a head per day, they must 
regard this work as very satisfactory. He was aware that there were 
agreements between the Water Companies and the Thames Con- 
servancy Board, to the effect that water should not be sold from one 
Company to another without the consent of the Board. He agreed 
that what should be provided for was not merely the daily average con- 
sumption, but the maximum consumption. Taking the figures from 
the Companies, the average daily supply for the highest month in the 
year—July—was as follows: West Middlesex Company, 121,400,000 
gallons per head ; daily average in the highest week, 22,760,000 gallons. 
New River, 39,800,000 gallons; daily average in the highest week, 
45,482,000 gallons. Grand Junction, 20,208,000 gallons; but in this 
case he could not give the daily average in the highest week. 

Mr. PemBeER : Is not the method of storage—apart from such ques- 
tions as the sewage farm—proposed by this Bill in principle far less 
objectionable than anything which could be done by the Companies in 
connection with their statutory powers of intake at present existing ? 

Witness at first replied in the negative; but being pressed on the 
point, and several questions having been put as to the condition of the 
river at certain periods, and the existing powers of the Companies to take 
water at any time, he said : Supposing it is decided that the future 
water supply of London is to be provided from the Thames, I think the 
Staines scheme is a better mode of effecting that object than the present 
system of supply. Until the new Water Trust can decide on the ques- 
tion of the future supply of London, I do not think the Companies want 
new storage powers. 

eo we have not got the Water Trust yet ?—No; but the Bill is 

nding. 
on and your Water Bills have been “ pending’’ for some years. 
How far has the Water Trust Bill got already ?—It is in the House of 
Lords. 

Which means that it has to come to the House of Commons ; and 
here we are at the 12th of June. 

Mr. J. Stuart: But if the Bill is not passed, the County Council 
still possess the power of proceeding. 

Mr. PemBer: And who knows that the County Council will be more 
fortunate in years to come? 

The CHatrMAN: We are all equally wise on this matter. 

Mr. PEMBER (to witness) : You would not like to see London run the 
risk of starving for water within the next ten or fifteen years, would 

ou? 
Witness: Certainly not; and there is no reason to fear it will. 

You know what the Royal Commission said should be done—that 
there should be a storage for twenty days, as recommended by General 
Scott. How many days’ storage have the Grand Junction Company 
got ?—About six days, I think. As I have said, if the Committee had 
decided that in the future London is to be provided with water from the 
Thames Valley, this would be a good scheme; but in view of the 
instruction given to the Committee by the House of Commons, I 
think it is a bad and extravagant scheme. 

What would you like the Companies to do?—I do not think the 
Grand Junction Company have any necessity for new storage. They 
are pumping 54 million gallons of water per day more than is necessary 
to supply their needs. They have not nearly exhausted their power of 
taking water from the river. 

What do you say about the West Middlesex Company ?—They have 
about 20 days’ storage. They get their water for this purpose at 
Hampton. 

How many days would it take to fill their reservoir ?—I have not 
gone into that; but, as to quantity, in 1894 they stated that their 
supply was one which would last until 1904. 

; ba you know that it would take 100 days to fill the reservoir ?— 

0 not. 

Is your general case that there is no need for any one of these Com- 
panies to have any storage at all during the period which must 
necessarily elapse before any Welsh water scheme could come into 
operation ?—I do not go as far as that. I do not think they need 
any large storage reservoirs at Staines. They do not require more 
water power, at any rate, for the immediate future. It may be necessary 
for them to carry out small storage works in the future. 

What do you call “* the future’ ?—The next ten years. 

That is the minimum period you would put on the completion of the 
works for a Welsh supply ?—Yes. 

But would not you be sorry to pledge your professional reputation 
that, if you set to work to-day, you could in ten years get your water 
from Wales ?—If you had the Act, and gave the engineer next day orders 
to go on, I believe you would be able to do the work in that time. 
The Cuarrman: I do not think you need labour that. If you got 


your Bill in 1897, you could get possession of the land in the autumn 
of 1898; and ten years from that date, according to Mr. Binnie, you 
might commence your supply. 








Mr. PemBer: Supposing we are right in this matter (and you must 
remember that we are supported by the Local Government Board), 
what would become of the health of London ? 

Witness: I answer that by saying that you could draw more water 
from the Thames. 

Sir J. BruNNER : What, in your opinion, ought we to do in the next 
two years—not in the next ten years ? 

Witness: If I may answer that in a broad way, I would say that I 
have to face a difficulty (and I imagine you have to face it too), which 
is that, looking at the Thames, you have the fact that in July, 1895, 
the statutory draught from the river was exceeded—the Companies 
taking from it 130°8 million gallons a day. ‘The effect of this was that 
331'2 million gallons per day flowed over Teddington Weir down the 
river. But it would not do for me or the Committee to take these 
figures as a guarantee of what would occur in the future, because the 
month of July, 1895, did not happen to be a dry one. I would look 
back, therefore, to the driest month, which I find was September, 
1893, when the flow over Teddington Weir was 188-8 million gallons a 
day ; the water taken by the Companies in that month being 109'5 
million gallons a day. We find that, if we assume that the heaviest 
draught on record—r130 million gallons—was taken from the river in 
what I may call the driest month, you have left in the river, flowing 
over Teddington Weir, 167'5 million gallons. These are the facts of 
the case. To provide for emergencies in the next two years, or thenext 
five years, the Committee might, if they thought proper, make a 
temporary arrangement—they might allow the Companies to draw 
140 million gallons a day from the river. The result of this would be 
that the minimum flow would be reduced by 10 million gallonsa day over 
Teddington Weir—toa total flow of 158 million gallons. Thisis not the 
lowest amount that has been recorded. The lowest flow recorded was on 
Sept. 18, 1893, when it fell to 148°5 million gallons. What would be 
the effect on the river on an average of dry periods? Take from July 
to September, 1895, and the four months from July to October, 1887, as 
given in the tables presented yesterday. The flow, assuming the 
maximum flow to continue during the whole period, would be at the 
rate of 253 million gallons a day. Taking the six months from June 
to November, 1895, the average flow over Teddington Weir would be 
273 million gallons. Then, to keep up the average of shorter periods 
than a month, I think the existing storage is sufficient. Of course, were 
the Committee granting such powers as those I suggest, it would be 
necessary for them to provide proper safegusrds. These powers would 
only be for a temporary purpose. 

The CuairMANn: That would give you a supply without storage ? 

Witness: Yes; and what I am proposing is what the Royal Commis- 
sioners themselves thought. For the ordinary average consumption 
there is enough water. The arrangement I propose would go further 
than two years. 

Mr. Stuart: Do you consider that the amount which would be left 
to flow over Teddington Weir would be enough to meet the wants of 
the navigation in the lower river ? 

Witness: Yes ; if the plan were applied temporarily, for it would not 
bring the minimum flow of the river down to what is proposed in this 
Bill. I understood from Mr. Hunter that, so far as the Grand Junction 
Company were concerned, if the Company could get the water, they 
would not want these works. 

Mr. PemBeEr: I do not think Mr. Hunter went so far as that. 

Mr. Hunterexpressed dissent from the witness’s statement. 

Mr. PemBer: Your 10 million gallons are spread over the whole 
eight Companies ? 

Witness: Yes; I am dealing with the Thames as a whole, of course. 

In re-examination, witness said that if the Bill before the House of 
Lords for the establishment of a Water Trust did not pass, the London 
County Council could bring in another Bill in 1897, or even in 1898 ; 
and the ar he proposed would allow a safe margin for legislation of 
this kind. After that, it would be necessary to come to some decision 
as to what was to be done for the supply of London with water in the 
future—whether the Welsh scheme was to be adopted, or whether 
London was to look for its water from the Thames. If, after that, the 
Welsh scheme were looked on as a good one, ten years would bring 
the water in. On the other hand, assuming that the Thames was the 
source of supply decided on for the future, there would be ample time 
to provide for as large an instalment of the scheme as the present Bill 
would effect. 

. The CuairMan: I understood you, in one part of your evidence, to 
nage of the priority which this Bill would give the parties to it over 
the other Companies in the abstraction of water from the Thames. Do 
you mean simply that these Companies being higher up the river with 
their intake, would get the water first ? 

Witness : I take it that they have a prior claim—or would have under 
this Bill—up to 100 million gallons, in certain states of the river. 

Sir J. BruNNER: Does the London County Council propose to lay 
before the Committee a clause to prevent these Companies from getting 
into a preferential legal position ? 

Witness : That Icannot say. Ihavenot heard the point discussed yet. 

The CuHairmMan: You spoke strongly of your objection to the pro- 
posed open aqueduct, as compared with pipes? 

Witness: Yes. 

Have you gone into the question of what the cost would be if iron 
pipes were used, instead of open conduits ?—I do‘not know but that it 
would be much more expensive to have pipes. 

Would not the cost be double ?—I cannot say. 

Mr. G.F. Deacon, M.Inst.C.E., was the next witness. He said, in 
reply to Mr. FREEMAN, that he had had 31 years’ experience in his 
profession, and had been engaged during that period largely in water- 
works and sanitary engineering. For some years, he had held the 
position of Chief Engineer to the Corporation of Liverpool ; and in this 
office had had to superintend the water-works and sanitary engineering 
of the town. The responsibility for a proper supply of water to Liver- 
pool rested on him. Witness then went at considerable length into 
detail, as to the steps taken by the Liverpool authorities to improve 
their water supply. He pointed out that they had constructed the 
largest reservoir in Europe; bringing water into the town from a 
distance of 77 miles by aqueduct, at a cost of £2,300,000. 

Mr. FREEMAN: If such precautions were taken in London as are 
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adopted in Liverpool and other places, do you think there would 
be any necessity for increasing the supply of water at the present 
moment ? 

Witness; No; Ido not. The present supply would be enough for a 
long time. In 1894, the supply for domestic purposes in the districts 
of the three Companies who are parties to this Bill was as follows : 
West Middlesex, 28:1 gallons; New River, 23:9; Grand Junction, 40°4. 
In 1873, in Liverpool the water supply for domestic purposes was 274 
gallons per day. This was under the constant supply—under the inter- 
mittent system, it had been only 24 gallons per head. The Corpora- 
tion had dealt with the question of leakage, and eventually succeeded 
in arresting the waste, and, as a consequence, in reducing the amount 
of water distributed, They had adopted a method largely in use in 
this country.and America. The system had been successfully tried in 
London in some few places. 

What was the immediate effect of the system to which you refer ?— 
It was brought into use in the middle of 1873. By the end of 1875, 
every district had been brought under the constant supply system ; and 
we found that although the quantity of water used by the population 
increased, the amount supplied per head diminished owing to the pre- 
vention of waste. 

The immediate effect was to reduce the quantity of leakage under 
each inspector ?—Yes. We did not increase the number of inspectors, 
save in proportion to the increase of the population. The machinery 
was made more efficient; and each man did a larger quantity of 
useful work. 

Were you able to do this without going inside the houses ?—No; 
we went inside the houses in the daytime. The reduction in the 
supply began directly we adopted the waste-prevention system. Fears 
had been expressed in Liverpool that it would be a dangerous 
thing to introduce the constant supply system. The Chairman 
of the Water Committee and myself were almost alone in the 
opinion that it could be adopted without danger. Sir F. Bramwell 
was brought in; and he gave an opinion in favour of our view. As I 
say, no sooner had we adopted the constant supply, with an attendant 
waste-prevention system, than we found that the total supply of water 

r head diminished. In 1894, our total supply was 27 gallons per 

ead of the population. Deducting from this the 1o gallons required 
for trade purposes, the domestic supply stands at 17 gallons per head. 
This is comparable with the figures which have been given as the 
supplies in the districts of the three Companies who are parties to this 
Bill—that is to say, in the district of the West Middlesex Company, 
28'1 gallons ; in that of the New River Company, 23'9; and in that 
of the Grand Junction Company, 40°4. There was a rise in our supply 
in 1895 ; the total going up to 29°3 gallons per head per day. It has 
now, however, come down again to less than it was in 1894. 

These figures were due to the suppression of leakage ?—Yes. I may 
say that the same thing has occurred at Manchester, with the difference 
that Manchester is a place that very early obtained stringent regula- 
tions for the suppression of leakage by inspection and general control 
over water-fittings. And in other places, by the adoption of like 
methods, they have been able to secure similar results. At the pre- 
sent time, I should say three quarters of a million people are supplied 
on this waste-prevention system. 

Is it cheaper to check leakage in this way, or to pump water to allow 
for all leakage ?—Certainly, I should say it is more economical to pre- 
vent leakage by our method than to pump more water than is required. 
The money we saved by preventing leakage paid the interest on the 
£2,500,000 spent on the new supply. In London, at least 5 gallons per 
head of the population could be saved by the adoption of our waste- 
prevention method, and that without putting the consumers to any 
inconvenience. The system could be put into operation in a couple of 
years ; and if it were adopted, it would put off any difficulty as to an 
increasing supply of water in London for the next ten years. 

Several questions being put to the witness on the subject of the 
filtration of water by the three Companies promoting the Bill, 

The CuarrMan said: We have no question of increased filtering 
~_ before us; and we have, therefore, left it untouched. What we 

ave to consider is an application for storage reservoirs. The question 
is, Are these reservoirs necessary in the interests of the public in the 
districts of the promoting Companies ? 

Sir J. BRuUNNER: Ought these reservoirs to be included in our minds 
in the 15 or 20 days’ supply referred to by General Scott? 

Witness : Wherever you are speaking of storage for meeting irregu- 
larity of supply, they ought to be included. 


Tuesday, June 16. 


On the sitting of the Committee to-day, 

Mr. Deacon was further examined. He said he now put in, in the 
form of a table, certain comparative information which the Chairman 
had asked for at the last sitting, as between the three Companies who 
were parties to the Bill and the water undertaking of the Corporation 
of Liverpool. 

Mr. FREEMAN: Have you considered what the effect of the proposed 
new reservoirs at Staines would be in prolonging the minimum flow of 
the Thames at Teddington ? 

Mr. LitTLeER: There is not a word about this in the petition of the 
London County Council. 

Mr. FREEMAN: We say, in paragraph 9 of our petition, that the 
future water supply of the Metropolis could be obtained elsewhere than 
from the Thames, and that the abstraction of the water you propose 
would be prejudicial to the river. 

Mr. LittLeR: The Standing Order states that there must be a 
specific allegation ; but yours are only general allegations against taking 
water from the Thames. They are what we may call political allega- 
tions, but not as regards specific engineering details. 

The CHarrMAN (to Mr. Freeman): What question would you ask ? 

Mr. FreEMAN: Whether, if the works are carried out as proposed, 
they will materially increase the number of days in which the water at 
Teddington Weir will be at the minimum flow. 

The Cuarrman : I think that question can be put. 

Witness thereupon answered in the affirmative. Continuing, he said 





a further period. In 1893, the flow fell to below 300 million gallons at 

Teddington. It went on in the summer months, and up to the roth of 

October. During the whole time, if the reservoirs had been in exis- 

tence, there would have been a diminution in the flow of the river. 

, = FREEMAN: There would be a serious increase in the number of 
ays 

Witness: Yes; and that would also have been the case in 1885 and 
1887, to a considerable extent. 

I believe I am right in saying that this particular Bill was not 
referred to, or considered by, the Royal Commission ?—I think it was 
only considered by the Committee in the sense that they evidently 
assumed, by the last paragraph in their report, that the condition of 
the river would not get worse, but would, by some such project as 
this, be maintained or even improved. But that will not be the case 
under the scheme before the Committee. 

Witness proceeded to refer to diagrams which were exhibited on the 
walls, showing approximately the number of microbes in Thames water 
in certain years, and during certain seasons of those years. 

The CuairMaN pointed out that the Committee were not concerned 
with the question of the purity of Thames water. 

Sir J. Brunner, in reply to this, said the evidence merely went to 
show that, so far as microbes were concerned, the water would not be 
benefited by the proposed storage. 

Mr. FREEMAN said the point was that the scheme of the Bill was 
defective, inasmuch as it would not give a really good water, as it 
professed to do. 

Tke CuairMan said this was beyond the control of the Committee. 
They had to take it from the Royal Commission that, according to the 
evidence of Dr. Frankland, Thames water was fit for consumption. 

Mr. LiTTLer remarked that the whole question was inquired into by 
the Royal Commission. 

Mr. FREEMAN said the contention of his clients was merely that the 
water would not be made purer by being admitted into the reservoirs. 
They did not do what they professed to do—namely, take water into 
the reservoirs when it was in its best condition. His object was to 
show that the consideration of this instalment of the Thames storage 
same should be postponed until the whole question could be dealt 
with. 

The CHAIRMAN, after further conversation, determined to admit the 
evidence ; and Mr. Freeman thereupon said that the answer he wished 
to have placed on record was that the scheme did not do what it pro- 
fessed to do, and that the water which would be taken into the reservoirs 
would be as bad as that which would be left out. 

Cross-examined by Mr. LiTTLER, witness said that he was not 
examined before the Royal Commission on this question. He gave 
evidence to show that certain reservoirs would be inadequate for the 
purposes intended ; and the Commission accepted his view. He was 
the last witness before the Staines Reservoirs scheme came on. 

Mr. LiTTLER here drew attention to certain passages in the evidence 
given before the Commission, in which Mr. Deacon had said that he 
had heard the statements which had been made with regard to the 
Staines scheme. 

Witness acknowledged that he had made a mistake. He explained 
however, that, when he gave his evidence, he had not had an oppor- 
tunity of analyzing the Staines scheme. In reply to further questions, 
he said that the saving of water by the waste prevention system 
adopted at Liverpool had been permanent. There had been an increase 
in the consumption of water at some periods, by reason of a quantity 
being needed for purposes for which it was not used previously— 
especially trade requirements. The trades were taking more water 
now, because it was sold at a cheaper rate. 

Mr. LitTLER: Do you deny that in July, 1890, the consumption was 
22°09 gallons per head per day in Liverpool ? 

Witness : I have not the monthly returns by me; but I have those for 
the whole year. 

Iam taking this from the reports made by the Chairman of the Water 
Committee to the Liverpool Corporation, from the Water Engineer’s 
periodical reports. In 1890, the consumption was 22°09 gallons; next 
year it was 22°96 gallons; in 1892, 24°95 gallons ; in 1893, 28°66 gallons ; 
in 1894, 28:22 gallons; and in 1895, 30°77 gallons?—The year 1895 
should be eliminated in all cases, because of the frost. But if the other 
figures are correct, the increase is due to trade supplies. You will find 
that the great increase in 1895 was extinguished at the beginning of this 
year. The supply was brought back to less than it was before. 

You utterly deny that 35 gallons per head per day ought to be the 
standard supply in London ?—Let me explain. 

Mr. LitTLer: Answer the question ?—I cannot answer a question 
put in that way. 

The learned Counsel resumed his seat. 

By a MEMBER OF THE COMMITTEE: Liverpool was exclusively a 
water-closet town. In 1872, it was two-thirds or three-fourths a water- 
closet town. If there had been an increase in the consumption, this 
would be one thing to account for it. 

By Sir J. Brunner: The New River Company had already storage 
capacity for 37,540,000 gallons of water ; the amount supplied by them 
being 32,000,000 gallons; the West Middlesex Company had storage 
for a day’s supply, or 19,422,000 gallons; and the Grand Junction 
Company had storage for 76,000,000 gallons, or three days’ supply. 

Mr. LitTLER: We do not know where these reservoirs are. 

Mr. J. Stuart: It is now suggested that the Water Companies do 
not know where the storage reservoirs are—that they do not know, 
for instance, that the Grand Junction Water Company have a storage 
reservoir of the capacity of 76 million gallons. This is a serious 
position. I would ask Mr. Littler if the existence of these reservoirs 
is seriously denied ? 

The CuHairmMAN: How can it be denied? 
before the Royal Commission. 

Mr. LittLteR: I am not disputing what was put before the Royal 
Commission, but Iam disputing evidence like this: ‘‘Q—How many 
days supply is that eqnal to? A.—74 days’ supply, or 6 per cent. 
excess,”’ 

Mr. Stuart: Does Mr. Deacon assert that, on page 7 of General 
Scott’s report, it is brought out that 76 million gallons in the case of 


The facts were stated 


that in the majority of days there would be a reduction in the flow for , the Grand Junction Company is available as storage? Is this storage 
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water available for supply, or is it water in process of being filtered 
and not available for supply ? 

Witness : It is available for supply. It is water which, after filtra- 
tion, is stored to meet the irregularities of nye wad from day to day. 

Mr. E. B. Taylor, M.Inst.C.E., who was the next witness called on 
behalf of the County Council, said he had had considerable experience 
in connection with water undertakings; having been professionally 
engaged upon the Bristol, Shrewsbury, Colne Valley, Rochester, and 
Chatham, and many other water-works. He was well acquainted with 
the wants and supplies of the London Water Companies, and the con- 
ditions of the flow of the Thames; and he had considered very carefully 
whether there was urgent need for a further supply in the case of two 
Companies before the Committee who were drawing water from the 
Thames—namely, the West Middlesex and Grand Junction Companies. 
He had come to the conclusion that there was no urgency, and would 
be none for ten years tocome. He had heard Mr. Binnie, the Engineer 
to the London County Council, give his evidence; and he agreed with 
him thoroughly as to there being no need for the works proposed under 
the Bill. Asked whether he agreed that the rate of the increase in 
rapsemcres and of supply per head were the two factors which had to 

considered in estimating the water supply necessary for the future, 
witness replied that these two factors were invariably considered, this 
being the only sound way of calculating the question. As to the dif- 
ference between the average and maximum supply required to be given, 
a certain amount of storage would equalize that. As to its extent in 
the case of the London Companies, he had tried it for the last year, 
and he thought that storage equal to twelve days of the average supply 
would meet all the maximum wants that had occurred during the past 
few years. Sometimes it was ten and at others nine days; but 
twelve days was the highest. The West Middlesex Company had an 
authorized storage for 244 days; and the Grand Junction also had a 
large margin. In their case, the maximum quantity might be taken as 
a basis, and still show a large excess ; so that there was not the same need 
of storage. Inreply to further questions, witness said he had made 
gaugings of the River Thames at many parts, among others at the Bell 
Weir; and if his figures were compared with those relating to the 
gaugings of the Thames Conservators as to the flow at Teddington, 
the result as to ratio between the flow at the Bell Weir and at 
Teddington was not that which Mr. Middleton had given. 

Professar W. G. Unwin said he had been Professor of Engineering 
for more than 25 years, and had given special attention to questions 
connected with hydraulics. He had been Professor of Hydraulic 
Engineering to the Royal College at Cooper’s Hill. He had made a 
special study of the flow of the Thames. In 1884, he gave evidence 
before the Committee on the Metropolitan Sewage Discharge, as to 
the action of the upland water on the tidal part of the river. Asked 
what was his opinion of the effect of the diminution of the flow of the 
ee water on the tidal part of the Thames, witness said the purity 
of the water in the upper part of the tidal Thames was almost entirely 
dependent on the purity of the upland water. 

The CuarrMAN objected to going into the subject of the purity of 
Thames water. 

Mr. Batrour Browne pointed out that this was a question of the 
purity of the Thames in London itself—a matter which was never 
before the Royal Commission at all. In the Lower Thames, below 
Teddington, there was constant and increasing impurity coming into 
the river. Thisimpurity at present was displaced by the scour of the 
water passing over Teddington Weir. To reduce the quantity of 
water passing over the weir, therefore, would be to injure the river. 

Mr. Collins, the Engineer to the Grand Junction Water Company, 
was here recalled, at the request of Mr. LITTLER, to give evidence as 
to the reservoirs of his Company. He said their service reservoirs 
had a capacity of 37,540,000 gallons. They regulated the daily 
supply, which varied hourly. It was found that the storage had 
always to be kept at its maximum, subject to these variations, so as to 
maintain the pressure in the mains. This storage was spread over five 
or six reservoirs; and each of these had to have its pressure main- 
tained by being kept full. 

Mr. LiTTLER: If you did not keep up the pressure, you would not 
be able to supply people living in the highest part of the district, and 
would never be able to put out a fire ? 

Witness : That is so. 

Can the 37 million gallons be counted on, or made use of, as storage 
in the ordinary sense ?—Notat all. Instead of being called storage, it 
should be called a service reservoir system. It is necessary to keep it 
up to a certain standard; and beyond this standard, it cannot be 
reduced without risk. Without the proper amount of pressure, the 
danger from fire would be very great in such a district, say, as Wood 
Street, where there is property of the value of many millions. If the 
37 million gallons were treated as storage, the Company’s works 
would be greatly damaged. It is impossible to regard this water as 
storage. 

Mr. BALFourR Browne: Then I understand that you have a service 
reservoir that you cannot draw on. 

Witness : I did not say that. 

You want to keep up the whole 37 million gallons, and not draw off a 
drop in case there should be a fire in Wood Street ?—I did not say so. 

Did you ever want 37 million gallons for a fire?—I have never 
known a fire take that quantity. Still, it might be needed. 

Mr. LitTLER: But the service reservoir has to be there in case of 
fire, has it not ? 

Witness: Certainly. 

There is a distinct difference between a service reservoir to provide 
against these accidents, and a storage reservoir to provide for a daily 
supply of water, is there not ?—Yes. 

Are your reservoirs more than are necessary for the daily service ?— 
No. The blunder which has been made has been in calling them 
storage reservoirs. 

Mr. BaLFour Browne, addressing the Committee for the London 
County Council, said the question before them was simple. Must they 
pass the preamble of this Bill—was there any necessity to grant the 
Companies new powers; and, if so, was this the right way to give 
them. It was unnecessary to remind the Committee of the instruc- 
tions given by the House, which were to the effect that. the works 





contemplatéd were not to be allowed unless they were urgently needed 
in the interests of the public; the object of the House, no doubt, being 
to prevent anything being done to prejudice the future settlement of 
the water question by the Board which Parliament contemplated 
creating. This, he maintained, was not a bond fide Bill to deal with 
the question of urgency. It was intended, not for the purpose of 
pant 2 the wants of these districts—in whose regard there would 
be no question of urgency for ten years to come—but was for the pur- 

jose of forestalling the action of the Trust which might be established 

y the Government Water Board Bill. If there were any emergency, 
everyone admitted that it could be met without spending a million of 
money. The County Council had said that, in such an event, they 
would rather that the Companies should have power to take a few 
extra gallons out of the Thames, than that they should spend a million 
of money to enhance the value of their property against a possible 
purchaser in the future. As was known, it was contemplated that the 
new Water Board should purchase these properties; and the Bill was 
for the purpose of increasing their value. It was said it was founded 
on the report of the Royal Commission ; and that this report must be 
taken as a sort of an ony Well, the a of the Bill were pre- 
pared to do so; but the promoters would not. Mr. Binnie’s figures 
were founded on the standard of 35 gallons a head per day being 
required in London; but the promoters said that this standard was 
wrong, and that one eg of should be allowed to provide for a 
supply of 64 gallons per head per day. Having pointed out the 
limited character of the reference to the Royal Commission, he sub- 
mitted that the carrying of the Bill would make the realization of the 
object of the County Council—which was the establishment of a new 
source of supply—more difficult. Every penny spent on the Thames, 
was a sort of anchor to keep them there. He pointed out that the 
figures put in showed, on a safe calculation, that the three Companies 
who were parties to the Bill had an average supply of 105,830,000 
gallons per day—sufficient for a population of 3,023,714. ‘The popula- 
tion now supplied was only 2,140,527; showing that there was a 
margin of supply for 883,187 persons, or for an increase of 41°2 per 
cent. The Companies said there was an emergency ; but he contended 
that they were not to be believed. By their own figures, their case 
was more favourable than it should be; for they calculated that the 
waste which was now taking place would go on, while there was every 
reason why it should not, and why steps should be taken to prevent 
it. They also calculated that the increased consumption would con- 
tinue in the future as in the past, which was also an unfair assumption. 
The evidence of Mr. Binnie and Mr. Deacon was worthy of careful 
consideration. The last-named gentleman had dealt with leakage ; 
and speaking not as to a future sapply, but as to a question of emer- 
gency, he had shown how easily the Companies could meet an emer- 
gency by stopping waste. They could save, said this gentleman, 
3 million gallons of water per day; and why should they not do it ? 
This witness had had considerable experience in Liverpool ; and his 
evidence was directly in opposition to the contention of the Com- 
panies, which was that a constant supply of water would mean a large 
increase in the supply. Mr. Deacon had shown that, as the Liverpool 
system was changed from an intermittent to a constant one, so had 
the supply been reduced. He had shown that more than 5 gallons 
per head per day could be saved in London, which would = off the 
necessity for new storage works for ten years. Mr. Middleton, the 
Engineer to the promoters, had admitted that if the waste at present 
going on could be checked, the Companies would have sufficient water 
to last them fourteen years. Besides this, the Committee had had put 
before them objections to the Bill founded on the questionable character 
of the site chosen for the reservoirs, the flooding of the district, the 
open conduit, and so forth; but all these were subsidiary to the main 
point that there was no emergency, or none sufficient to entitle the 
Committee to pass the Bill. It must be remembered that there were 
other Bills before the Committee, to enable the Companies to increase 
their works, and that their witnesses had stated that further water 
might be taken from the Thames by means of existing works. Mr. 
Hunter had said that, if he could get the water he wanted, he would 
not require new works, though he had admitted that further water 
could not be taken from the Thames without injury to the river. But 
Mr. Hunter was not the custodian of the river. In conclusion, he 
urged the Committee, in the interest of the water consumers and of 
the ratepayers of the Metropolis, to reject the Bill. 

Mr. Mitvain, for the Corporation of the City of London, also 
addressed the Committee. Hedisclaimed all idea of wishing to harass 
the Water Companies. He urged the necessity for the adoption of the 
sinking-fund clause (in favour of which the Committee declared) ; 
and submitted that the proposed works of the Water Companies would 
lessen the flow of the river, lead to agreater deposit of solid matter and 
refuse in its bed, and entail a large amount of new scavenging work 
upon the Corporation, as the Port Sanitary Authority. The money 
paid to the Thames Conservators for the water taken from the upper 
river was not expended in dredging in the lower river; and it was 
the —— of the City who had to find the funds for removing 
accumulations in the river from Teddington Weir to the Nore. Indry 
seasons, one-third of the natural flow of the water over Teddington 
Weir had been abstracted by the Water Companies. Under the 
present Bill, more water would be taken, and the scour of the lower 
river would be injured. He suggested that the Committee should 
secure the Corporation by putting in the Bill—if the preamble were 
proved—clauses declaring that, as the flow of the river approximated to 
the minimum flow of 250 million gallons a day, so the quantity of water 
the Companies took should be decreased. 

Mr. WEDDERBURN, for the Hertfordshire County Council, argued 
against the case of the New River Company. He adopted, as against 
this Company, all the statements used by Mr. Balfour Browne in 
opposition to the Bill. He maintained that, in the first place, no 
urgency had been shown for the Bill; and, secondly, that even if there 
were urgency for an increased water supply, the works proposed had 
not been proved suitable. The New River Company had water 
sufficient to last them 10 years on one calculation, 38 years on 
another, and over 7o years on a third. 

Mr. T. Fenwick, M.Inst.C.E., examined by Lord R. Cecit, said he 
had had a large experience in connection with water-works. He had 
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considered the Bill, and the circumstances of the county of Middlesex. 
The Thames was the natural source of supply for the county; and if 
Middlesex obtained powers to control the water supply, the river was 
the source to which they would look. He thought the proposed works 
would deprive Middlesex of a large portion of their rating area. 

Lord R. Ceci, on behalf of the Middlesex County Council, then 
addressed the Committee in support of the foregoing evidence. He 
denied that the scheme of the Water Companies was necessary in the 
gee interest. The question was not whether a Welsh supply should 

adopted, but whether the powers now sought could be postponed. 
He thought they could, pending the establishment of a Trust for the 
consideration of the London Water Supply; and he, furthermore, 
maintained that the instructions the House had given to the Com- 
mittee really meant that nothing was to be prejudiced until the Trust 
had had an opportunity of considering the matter. He submitted that 
the Bill had not been designed to meet an emergency, but for the 
purpose—perfectly legitimate, no doubt—of bringing about the per- 
manent extension and enlargement of the Companies’ works. As it 
stood originally, it was part of a much larger scheme. Middlesex had 
a right to say that they should have the first drink of the water which 
it was proposed to take to London; but a provision to bring this about 
would be difficult to insert in the Bill. This showed the great incon- 
venience of dealing with the measure as one of emergency, when it 
really ought to be part of a general scheme. He concluded by con- 
tending that no urgency had been shown for the Bill. 


Wednesday, June 17. 


On the resumption of the proceedings this morning, 

Mr. Pore replied on the whole case on behalf of the promoters. He 
said it would not be necessary to occupy the Committee at great 
length, for he owned he could not do it advantageously. He had gone 
through the evidence given before the Committee, and must frankly 
confess that some of it he did not understand. He shared the arithme- 
tical infirmity of other members of his profession, in the mastering of 
the columns and columns of figures which had been put in during the 
inquiry. But there were general considerations which seemed to him to 
lie at the basis of the duty of the Committee, in support of which he 
would say a few words. He would, in the first place, urge upon the 
Committee the true aspect of this question, from the point of view of 
the water consumer—not that of the Companies, nor of the proposed 
future Water Authority. Mr. Balfour Browne on the previous day 
had claimed to represent the water consumer; but he (Mr. Pope) 
could not admit his learned friend's claim. It seemed to him that the 
parties the learned gentleman represented were the ratepayers, who 
were anxious to purchase the Water Companies, and who, so far as the 
interests of the consumer were concerned, would not object to incur 
some risk, if by so doing they could cheapen the Companies. He 
(Mr. Pope) did not propose to ask the Committee to consider the 
interests of the Companies, except so far as they were entitled to the 
consideration of Parliament to enable them to discharge the duties 
which Parliament had cast upon them. Nor would he ask the Com- 
mittee to consider the interests of the future purchasing authority—if 
such eixsted—as an element to be taken into consideration against the 
interests of the population who used the water. This being the view 
which he proposed to ask the Committee to consider, what were the 
requirements of the water consumers in the districts of these various 
Companies? The provision which should be made for the require- 
ments of the water consumer appeared to him to be that in one way 
or another—the method of making that provision being, of course, a 
debateable question—there should be water sufficient for such period 
as was thought reasonable so as to secure for the water consumer the 
maximum amount which he used at any particular time. It might be 
that this provision could best be made by storage, or it might be that 
it could best be effected by increased supply; but the figure which it 
seemed to him they had to deal with was the maximum requirement 
of the water consumer. The consumer was entitled, if he wanted to 
have water and was willing to pay for it, to get it, whether the imme- 
diate demand were in excess of the average or not. Then the question 
would arise, For how long should this provision be made? He did 
not propose to discuss this point at any length, because it must be 
obvious that at all events the provision must cover the period within 
which it was not possible that an alternative supply of water could be 
brought into London. Surely the water consumer was entitled to 
have water up to any date at which another system of supply 
could provide for his wants. To his mind, the period should 

fifteen years; for they must remember that, if a new water 
authority were established in the Metropolis, they would require 
a period of time for; deliberation, and that even after they had 
decided, they would need another interval to arrange how best to carry 
out their plan. These intervals could not be given, and the contem- 
plated work carried out, within a period of fifteen years. Therefore, 
he started with the position that, in accordance with the instructions 
which had been given to them by the House of Commons, the Com- 
mittee must provide for the water consumer such maximum quantity 
of water as he might require during the next fifteen years. Supposing 
the Welsh, or any other scheme were adopted and brought into 
play, how long would it last? So far as he had seen the calculations, 
after its introduction it would only last thirty or forty years; and, 
sooner or later, the inevitable consequence must be that the Water 
Authority, whoever it was, would find it impossible to dispense with 
a supply from the Thames Valley. This seemed to him the necessary 
deduction as the result of this inquiry. Suppose they had a Welsh 
scheme, how long would it last? When it was exhausted, where 
would they go? It seemed to him it would be in the highest degree 
culpable to leave the Thames altogether. They would have to come 
back to it in the middle of the next century—for a supplemental 
supply, if not as the main source. But he felt that the Committee had 
received certain instructions from Parliament, by which they were 
bound; and that, in consequence,”they would only make temporary 
Provision, without going into considerations as to the future. The 
Proper view, therefore, as it seemed to him, which ought to be taken 
was what would be the requirements of the consumers in these three 
districts in the next fifteen years? What were the maximum require- 





ments? As he had said, he suffered from an arithmetical incompe- 
tency; but there were twoor three figures before the Committee which 
seemed to him, practically, all that they need deal with. The maxi- 
mum requirements were: For the West Middlesex Company, 24,300,000 
gallons, in round numbers, per day, taking the daily average of the 
maximum week’s supply; for the Grand Junction Company, 22,250,000 
gallons; and for the New River Company, 45,270,000 gallons. This 
ought to be taken apart altogether from controversial questions of 
water politics, and of trying to enhance or depreciate the value of the 
Companies’ properties. The water consumer, independent of these 
considerations, was entitled to ask that he should have this quantity 
of waterin the three districts. The Chairman himself had said the 
quantities would be 20,000,000 gallons for the West Middlesex Com- 
pany, 19,000,000 gallons for the Grand-Junction Company, and 
38,000,000 gallons for the New River Company. 

The CuarrMaNn: The last figures we had were the average for the 
month and the week. The maximum week in the case of the West 
Middlesex Company gave 22,750,000 gallons a day; in that of the 
Grand Junction Company, 21,650,000 gallons; and in that of the New 
River Company, 45,482,000 gallons. The monthly maxima were 
21,000,000, 20,000,000 and 39,000,000. 

Mr. Pore said the Chairman had been taking the figures for 1894, 
while he (Mr. Pope) had given those for 1895. The difference did not 
alter his line of argument at all. The question was what would the 
requirements of the Companies be in fifteen years’ time? Taking the 
rate of increase suggested by the Companies during the past four years, 
he calculated that the 24 million gallons of the West Middlesex Com- 
pany would be extended, in 1911, to 41 million gallons; that the 22 
million gallons of the Grand Junction Company would be extended to 
34 million gallons; and that the 45 million gallons of the New River 
Company would be extended to 80 million gallons. It must always be 
borne in mind that no provision could be made instantly, but that 
there must be delay in carrying out the works. To meet this, the 
West Middlesex and the Grand Junction Companies had each their 
supply of 244 million gallons from the Thames, and the New River 
Company had their supply from other sources of nearly 47 million 
gallons. The present requirements of the West Middlesex Company 
were 22 million gallons according to one set of figures and mode of 
calculation, or 24 million gallons according to another set of figures. 
They were, therefore, close to the end of their supply. The Grand 
Junction Company were better off; it was not water they wanted, but 
storage. They were within 2? million gallons of the end of their 
resources ; and the New River Company were close to the margin of 
their supply—their maximum requirements being 45 to 48 million 
gallons, and their available supply 464 million gallons. Practically, 
the Companies were at the end of their available means of supply. 
They certainly would be, if the increased consumption of the past few 
years went on until the new works contemplated in the Bill could be 
completed. If the Committee thought it worth while to starve the 
consumers, in order to reduce the value of the property of the Com- 
panies and save the pockets of the ratepayers when some purchase 
scheme was carried out, well and good. But his contention was that 
such a consideration should not enter into the calculations of Parlia- 
ment at all. His proposal—or that of his clients—was that the most 
reasonable and scientific way of dealing with the question would be to 
give the Companies the right to take additional water from the Thames 
at the time when the river could best spare it, and to store it so as 
to enable them to meet the maximum demand for water when it arose. 
He had thought that the County Council were themselves in favour of 
the principle of storage. What was proposed was to take water from 
the river when it could best stand the loss of it, for the purpose of 
storing it in reservoirs, and to make it available at the moment the 
pressure arose. The proposed reservoirs would hold 60 days’ supply 
of 45 million gallons, or 2500 million gallons. Each of the Companies 
would get 15 million gallons a day. In fifteen years’ time, the West 
Middlesex Company would want 41 million gallons ; and the 15 million 
gallons proposed would not give them alargesurplus. The Grand Junc- 
tion Company would be better off ; while the New River Company would 
have only a portion of the supply which it would benecessary for them 
tohave. The Companies would be limited to an intake of 100 million 
gallons a day; but this amount could only be abstracted on a few days 
in the year—not more than sixty—for not a drop could be taken when 
less than 250 million gallons was flowing over the Bell Weir. There 
could be no doubt that this 15 million gallons would be required by 
each of the three Companies within the next fifteen years; and he 
asked the Committee to say whether the best way of supplying it was 
not by means of storage—the water being taken from the 
Thames when the river could best afford to part with it. With 
regard to waste, it might be that, by vigorous application of a waste 
prevention system, the Companies could economize their water ; 
but the Committee must not lose sight of the fact that the 
tendency on the part of the consumers was always to revert to old 
habits. Moreover, it must be borne in mind that it would take time 
to apply such a system: Mr. Deacon, who was so enthusiastic in his 
advocacy of waste prevention, had not shown that the Water Com- 
panies were not adopting every means in their power to prevent waste. 
Something had been said as to one Company selling water to another, 
to afford a remedy for the difficulties which might arise in the next 
fifteen years. But there was no statutory power to compel one Com- 
pany to sell to another; and, then, there were other Companies to be 
considered than the three beforethe Committee. One at least of these 
was drawing in excess of the maximum statutory quantity from the 
Thames. A further contention of the opponents of the Bill was that 
power might be given to the Water Companies to increase their present 
intake from the Thames; but he maintained that the Committee could 
not confer such a power on the Companies. 

The CHairman asked if the Committee were to understand that they 
could not amend the Bill so as to enable the Companies to take more 
water from the Thames. 

Mr. Pops replied that the Bill could not be so amended without a 
violation of the Standing Orders of the House. 

Sir J. BRUNNER inquired if arrangements could not be made with the 
Thames Conservancy Board, to enable the Companies tq increase their 
intake from the Thames, 
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Mr. Pork replied in the negative. 

Sir J. BRuNNER: Who could prevent it ? 

Mr. Pope: The riparian owners. 

Sir J. Brunner: The point is one as to which I will take the earliest 
opportunity in my power of satisfying my own mind. 

Mr. Pops asserted positively that provision could not be inserted 
in the present Bill for enabling the Companies to increase their intake 
from the Thames, without a violation of the Standing Orders of the 
House. If such provision were inserted, it might imperil the future 
of the measure. Section 296 of the Thames Conservancy Act of 1894, 
prohibited the Companies from taking more water from the Thames 
than their statutory powers allowed. In conclusion, he asked the 
Committee to sanction the present scheme, not because it was by any 
means perfect, and such as the Companies would present if they were 
free and Parliament had not given precise instructions to the Com- 
mittee, but because it was in compliance with the report of the Royal 
Commission, and only sufficient to give the Companies the fifteen 
years’ supply they wanted. 

Mr. FREEMAN said he could not admit that there was force in Mr. 
Pope's technical objection. 

Mr. Pore: If the Committee desire it, I will give evidence on the 
point ; but irrespective of whether it can be done or not, I say it ought 
not to be done. 

This concluded the case. 

The CuairMan: We have now to consider whether we will give a 
decision on the Bill before us before we hear the case for that of the 
New River Company, in which the promoters seek powers beyond 
those contained in the Staines Reservoirs scheme. The remaining 
Bill—that of the Southwark and Vauxhall Company—is not effected, 
I presume. 

Mr. Pore: No; and the New River Bill cannot come on to-day. 

The Cuairman: I suppose nothing we could give you in this Bill 
would choke ag off the other—I do not say that we mean to give 
you anything 

Mr. Pope: If you gave us anything in this Bill, it would reduce 
the immediate necessity of the case—it would reduce our requirements 
under the New River Bill. 

The CuairMAN: But you would want to go on with the Bill on 
other grounds ? 

Mr. Pope: Yes. 

The room was then cleared. On the re-admission of the public, 

The CuarrMan said: The Committee have settled to come to a 
decision on the Staines Reservoirs Bill at once; leaving over the 
question of the New River Bill. We think it will be for the convenience 
of all parties if we ourselves meet on Friday to come to that decision ; 
postponing the New River Bill until Tuesday. We shall be able to 
give our decision on the Staines Bill on Tuesday morning. 


Tuesday, June 23. 

On the commencement of the proceedings to-day, 

The CuatrMan said: The Committee will be prepared to pass the 
preamble of this Bill provided that certain paragraphs are eliminated 
therefrom, and certain alterations and additions are made in the 
clauses. As regard the preamble, the Committee see no reason for 
the retention of the recitations contained in the first, second, third, 
fourth, and seventh paragraphs, which link this scheme with what is 
deemed to be the scheme of Messrs. Hunter and Fraser set before 
the Royal Commission. The Committee are not prepared to grant 
power to purchase “additional lands,” except such parts as are 
necessary for the construction, supply, and discharge of the reservoirs. 
Compulsory powers for the purchase of land must be exercised within 
three years, and not within seven years, asin clause 32. As regards 
the extent of the two proposed new reservoirs in the parish of Stanwell, 
the Committee will pully desire (in considering clauses) to have 
further evidence as to the relative cost of these and somewhat similar 
reservoirs; also on the question of how far the mimimum flow of 
water over Bell Weir could be increased if the two reservoirs remain 
at their proposed capacities, with a somewhat diminished outflow ; and 
also as to the relative cost of the proposed conduits and pipes laid 
down under the surface of the ground. The works, we think, ought 
to be completed within seven years, and not within ten years. And 
before finally deciding upon the size of the reservoirs and the quantity 
of water to be delivered down the conduit or pipe, the Committee feel 
that there should be some statutory pledge given by the Grand 
Junction Company that a specified proportion of the water delivered 
on to their filter-beds should be stored water taken from the reservoirs 
proposed under the Bill. The Grand Junction Company, I need not 
remind the parties, are very deficient in storage, and are rather better 
off for water than either of the other two Companies. The power to 
take water out of the River Thames might be limited to 80,000,000 
gallons per diem. The power to forward water down the pipes or 
conduit might also be limited to 30,000,000 gallons per diem on the 
average of any one month. The Committee are of opinion that, 
in case of emergency, the Companies, on receiving the consent 
of the Local Government Board, should be permitted to in- 
crease their drawings from the Thames, at such times as the 
Board may authorize, to any quantity not exceeding 100,000,000 
gallons in any one day; and the discharge from the reservoirs, to any 
quantity not exceeding 45,000,000 gallons per diem on the average of 
any one month. The Committee see no reason for allowing water to 
be taken out of the conduit. With regard to the Thames, the Com- 
mittee are of opinion that an acknowledgment—not necessarily on 
the same scale as the sums now paid by the various Companies— 
should be paid to the Conservators. It would be a sum which, I 
think, the parties will be able to agree upon if the Bill goes forward. 
We think that this supply of water from the Thames should not secure 
to the promoters any priority above existing or future powers granted 
or to be granted by Parliament to take water from the Thames. The 
Local Government Board point out that there are no powers to 
appoint officers and staff. We leave the promoters to deal with this 
question. The Committee are of opinion—in accordance with the 
Local Government Board’s report—that the accounts should be 
audited as the water accounts are at present audited. The Com- 











mittee are of opinion that the issue of stock should be as already 
provided for in the Lambeth Water Bill of this session, with the 
usual sinking-fund clauses; and a clause will have to be brought up to 
the effect that, for the purposes of the sinking-fund, one-third of the 
capital subscribed from time to time by the promoting Companies 
should be deemed to be capital raised by each Company for its own 
special purposes at the rate of interest at which such joint capital 
has been raised for the joint undertaking. We think that the deben- 
ture stock should, as pointed out by the Local Government Board, be 
redeemable at par in 25 years—the usual clause latterly. In the case 
of the New River Company, the income from real and leasehold 
estate would not come into the income account of the Company dealt 
with by the sinking-fund clause. I would point out that there is a 
**due diligence clause’’ in the Southwark and Vauxhall Act, which it 
might be well to put in the Bill if it goes forward. The Committee 
are of opinion that the principle embodied in clause 24 of the South- 
wark and Vauxhall Act, 1884, should be embodied in the Bill—it 
would be a clause to the effect that, in case any of the three subscrib- 
ing Companies should be purchased by any public Corporation or 
Trust within seven years from the passing of the Bill, no additional 
value should be deemed to have accrued to such Company by reason 
of the supply of water secured to it by this Act. Those are the 
observations that the Committee have laid down as a condition of the 
passing of the preamble of the Bill. Of course, it would be most 
unfair to either party to ask them to come to a decision with reference 
te going on with the Bill at this moment, or as to whether they will 
appear on the clauses or not. I think we had better discuss the 
clauses on Thursday. 

Mr. Batrour BrownE: It would be convenient if the parties could 
see the decision of the Committee in print before attempting to say 
anything upon it. 

Mr. Pore: The secret of the result of the deliberations of the Com- 
mittee has been so well kept that this is the first time we have heard 
what it is. Of course, it would be impossible for us, off-hand, to 
decide what the effect of conditions so numerous and important will 
be. We certainly shall require time for consideration. 

The CuHairMAN: Take until Friday, if you desire it. 

Mr. Pore: That would be better than Thursday. 

The CuairMan : Gentlemen at the other side of the table will, I am 
sure, give us credit for having paid great attention to the details of 
this case. They will remember also that we have been bound by nega- 
tive instructions from the House of Commons, which it has been 
difficult to interpret. If our instructions had been positive (instead of 
negative) our duty would have been a great deal simplified. 

Mr. Porz: The Bill, I understand, will stand over until Friday ; 
and, in the meantime, we will consider how the conditions laid down 
by the Committee can be brought up embodied in clauses, or what 
effect the decision of the Committee will have upon the Bill. 


Friday, June 26. 


On the resumption of the inquiry this morninz, 

Mr. Pore said that, since the adjournment on Tuesday, the Counsel 
for the three Water Companies had very carefully considered the state- 
ment the Committee had made as to the views they (at all events at 
that time) desired to express; and he would say at once that the course 
the Companies would ask the Committee to pursue would be to proceed 
with the Staines Reservoirs Bill, because they anticipated, from the 
statement the Chairman had made, that they would arrive at the pro- 
duction of a Bill which, though not all they desired, still appeared so far 
satisfactory that the promoters would not be justified in disregarding the 
remarks of the Committee. If they obtained such a measure, they 
hoped they might be able, on the part of the New River Company, to 
jettison a considerable portion of the most contentious part of the 
Bill of the Company. In this way they would save the time of the 
Committee, by avoiding some part of the discussion which, if the Bill 
proceeded in its entirety, would have to be gone into. He would now 
deal with the Staines Reservoirs Bill, go seviatim through the points 
suggested, and state how the Companies proposed to deal with them. 
They did not understand that upon two of the most vital points of the 
Bill the Committee had arrived at an absolute decision, but had shown 
a desire to communicate their wishes tothe parties. For instance, as to 
the size of the reservoirs and the amount of water to be taken both 
for supply and from the river, and so on, the terms of the statement 
itself were that the Committee would be willing to receive further 
evidence on these two points—the decision not being absolutely final. 
Some of their decisions were final; and he was inclined to hope that 
the parties might be able to accept the view of the Committee where 
it had been expressed as a finality, because they were sensible that 
the Committee were bound by the instructions they had received from 
the House of Commons—instructions which were more or less difficult 
of construction to everyone who had read them. On the settlement 
of the Staines Reservoirs Bill would depend the amount of jettison 
which could be accomplished in the New River Bill, because he had 
been anxious not to retain in the Bill, if it could be avoided, any 
of the points which appeared likely to occupy a great deal of 
the time of the Committee, because they were the most con- 
tentious matters upon questions hardly referable to the instruc- 
tion from the House. As to the part of the decision in regard 
to the preamble of the Bill, that must be left entirely to the Com- 
mittee, and he had no observation to make upon it; and as to the 
clause containing powers for the purchase of ‘additional land,” that 
would be struck out according to the wish of the Committee. Also, 
the Companies accepted the view that the compulsory powers for the 
purchase of land should be exercised within three years, and not seven. 
With regard to the extent of the two proposed reservoirs in the parish 
of Stanwell, the Companies would give further evidence as to the 
relative cost of these and smaller reservoirs. They would also submit 
evidence as to how the minimum flow of water over the Bell Weir 
could be increased if the two reservoirs remained at their proposed 
capacities, with a somewhat diminished outflow; and as to the 
relative cost of an open conduit and underground pipes. They would 
be able to show, he thought, that the saving of cost by constructing 4 
small reservoir would be out of proportion to the advantage which 
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would be gained by a small additional expenditure on extra storAge ; 
and, further, that the calculation of the necessary size of the reservoirs 
for carrying out the purpose of the Bill had been based upon the 
supposition that 250 million gallons per day would be the quantity of 
water passing over Bell Weir. Any increase of this quantity would, 
in order to preserve what he might call the balance of the scheme, 
require larger reservoirs than the Companies had contemplated, 
because it would decrease the number of days in which water could be 
taken from the river for the purpose of filling the reservoirs. 

The CuHarrman: If the flow out of the reservoirs is decreased, 

how then? 
_ Mr. Pope said he should offer engineering evidence to show that this 
would be a mistake. The draw from the reservoir would not affect its 
size in relation to the amount of water to pass over Bell Weir. The 
Committee said: ‘‘The works, we think, ought to be completed within 
seven years, and not within ten years;" and to this the promoters 
assented. On the point as to the stored water flowing over the filter- 
beds of the Grand Junction Company, the Companies respectfully asked 
that, when they came to discuss it, the Committee should explain the 
meaning of their decision; and as to the statement of the Committee 
that the power to draw water from the Thames should not exceed 
80 million gallons per day, further evidence would be given as to the 
quantity which must be taken in order to preserve the balance of the 
scheme. It was proposed by the Committee that the flow down the 
conduit should not be more than 30 million gallons per day; and the 
Companies would not be prepared to throw up the Bill if this part of 
the decision remained. But they hoped to induce the Committee to 
modify their view on the point. As to the question of the increased 
drawings from the Thames with the consent of the Local Government 
Board, evidence would be offered to show that the decision of the Com- 
mittee on this point, coupled with the decision as to the flow down the 
conduits, would not give the Companies an adequate supply of water. 
Then the Committee said that no water should be ‘‘taken out of the 
conduit before it reached the end of its journey.” It would be shown 
that the proposal of the Committee would lead to unnecessary expendi- 
ture for pumping, in place of allowing water to flow from the Thames 
over the filter-beds. 

The CuairmaN said the Committee had inserted the recommendation 
because of the strength of the evidence in favour of storage. 

Mr. Pore: Yes, storage for the purpose of maintaining a supply in 
times of necessity. 

The Cuairman: The evidence is to the effect that all water should 
be stored before passing on to the filter beds. 

“i a Pore: I am not conscious of anyone giving evidence of that 
ind. 

The Cuarirman: It was given before the Royal Commission. 

Mr. Pore said he would not argue, but would ask the Committee to 
receive evidence on the point. In regard to an acknowledgment being 
made to the Thames Conservators in respect of the water taken from 
the river under the Bill, the Companies agreed to the decision of the 
Committee, which laid down that the Companies should secure no 
priority above existing or future powers granted, or to be granted, by 
Parliament to take water from the Thames. Also, they had no objec- 
tion to dealing in the Bill with the question of the appointment of 
officers and staff, and also with the auditing of the accounts of the new 
undertaking on the same principle as the accounts of the Water Com- 
panies themselves. As to thesinking-fund, the Companies did not feel 
at liberty absolutely to decline the proposal—not even the New River 
Company ; but they would ask the Committee toconsider the question 
as to when the payment to the sinking-fund should commence, and in 
respect of what capital it should be paid. This would be a matter of 
detail, to be gone into when the sinking-fund clause came to be dis- 
cussed, because it seemed obvious to the promoters that there should 
be some modification, not of the principle but of the phraseology of 
the provision. They accepted the principle, and asked for it to be 
made equitable under the circumstances of each of the Companies. 

Sir J. Brunner: I think it is obvious that a change in the phrase- 
ology is required. 

The CuairMANn: You do not object to the change we indicated as to 
the division of capital ? 

Mr. Pore thought it would be fair. The scheme was one to be 
shared in equal proportions by each Company ; and it seemed to him 
that an equal contribution was the proper and fair way of dealing with 
it. He did not object to this; nor did he, in the case of the New 
River Company, object to the exclusion of their incomes as the con- 
tributing factor. The exception of the income of the New River Com- 
pany derived from real or leasehold estate was just and equitable. The 
Companies did not take strong exception to the financial provisions of 
the decision of the Committee. If they decided that the debenture 
stock should be redeemable at par in 25 years, the Companies would 
not refuse to accept the decision. The Committee had declared that, 
in the event of the purchase of the water undertakings by a public 
Corporation or Trust, no additional value should be deemed to have 
accrued by reason of tte supply of water secured under the Bill. The 
Companies would ask the Committee to add that no diminished value 
should be held to have taken place ; because he thought they would be 
able to show that, under the operation of the sinking-fund, unless it 
was very carefully guarded, it would be quite possible for the actual 
value to diminish, by reason of the Companies being compelled to 
subscribe to the fund without having any corresponding earnings. 

The CuHatrMaN: These words were an introduction of my own, 
explaining—rather generally than legislatively—the meaning attached 
to the clause in the Southwark and Vauxhall Act. 

Mr. Pore: Quite so. 

Sir J. Brunner: If ho are determined that consideration should 
be given to this point of diminished value, will you not consider whether 
we should not insert clauses compelling the Companies to maintain 
the works ? 

Mr. Popg: There is, I think, a clause compelling the Companies to 
maintain their works. 

Sir J. Brunner: I mean maintain the works at their original value, 
as to repairs and’so on. 

} Mr. Porz: We will consider that, if the Com nittee suggest it as an 
alternative. 











Sir J. Brunner: I only wanted to put it before your mind. 

Mr. Pore said it therefore came to this, that the Companies had 
resolved, subject to the decision of the Committee, which had not 
yet been given upon various points that were left open for further 
consideration and evidence, to proceed with the Staines Reservoirs 
Bill. This seemed to him the most convenient course, and one likely 
to save everybody’s time—including that of the Committee. Then, 
when they had ascertained what the Staines Reservoirs Bill would 
really give them, he should be prepared to make a statement to the 
Committee as to the New River Company, and to point out what por- 
tions of their Bill would be rendered unnecessary by this measure, of 
which they would then know the shape. In all probability, it would 
get rid of a good deal of the contentious matter from the New River 
Company’s Bill, and, therefore, ultimately save a great deal of the 
time of the Committee. The proposition he ventured to submit was 
that the Committee should proceed with the Staines Reservoirs Bill, 
and discuss the clauses upon the basis of this arrangement. 

The CHairmMaN: Have you any clauses ? 

Mr. Pore: We have not prepared clauses, because we did not know 
the decision of the Committee. As to the matters upon which we are 
agreed, there will be no difficulty with reference to clauses; but on 
the two vital questions, of restriction of quantity and size of reservoirs, 
we must know your decision before we can prepare clauses. 

The CuarrMan remarked that all there was to discuss was prac- 
tically the size of the reservoirs, the quantity of water which was to be 
let in and taken out, the difference between ‘‘conduit'’ and “‘ pipes,” 
the rent for the river, and the sinking-fund clause. 

Mr. Porz said there was also the Grand Junction question to consider, 
which was a separate matter. 

The CHarirMAN said the Committee felt that this, of all the Com- 
panies, was the one with the least storage and most available supply 
at the present moment; and in granting the powers sought under the 
Bill, they considered storage as of considerable importance to the 
consumers of the water. The Grand Junction Company, according 
to their own calculation, were in a position for some time to come to 
take nearly all their water from their present sources of supply, where 
they had a minimum of storage. The Committee thought that at 
least a portion of the supply to their consumers should come from 
stored water. 

Mr. Pore said the Committee meant that the Company's surplus 
should pass into the reservoirs to be used as stored water. 

The CuarrMan said the Company’s daily service averaged about 
19 million gallons; and they had the power of taking 24} million 
gallons. Their ratio of increase had not been so great as the other 
Companies’ ; therefore he considered that a portion of the 19 million 
gallons required for the daily supply should be stored water. Of 
course, the power to draw the 244 million gallons would be left in 
reserve. 

Mr. Pore said the Companies’ Engineer would state how far this 
could be done practically. 

Mr. R. E. Middleton, M.Inst.C.E., the Engineer to the promoters, 
was then recalled and further examined by Mr. Porr. He said that any 
reduction in the size of the proposed reservoirs would make the cost 
larger per million gallons of water stored. To deal with tl e reservoirs 
separately, as a small scheme, would raise the cost by £30 per million 
gallons. The two reservoirs separately would cost £532,000; and 
the two together, £435,000. There was nearly £100,0v0 difference 
in the expense. With regard to the question of how far the 
minimum flow of water over Bell Weir could be increased with two 
reservoirs with a diminished outflow, a very small increase in the limit 
at Bell Weir meant a very large increase in the capacity of the reser- 
voir. The balance of the scheme was the calculation of the size of the 
reservoir with the proposed flow over Bell Weir. It would destroy the 
balance of the scheme to make any alteration in the size of the reser- 
voir. In the proposed scheme, the flow over Bell Weir had been 
increased to 265 million gallons, in order to get rid of any difficulty with 
the Southwark and Vauxhall Company, who drew their water from 
below Bell Weir. To carry the water from the new reservoirs in pipes 
would be much more costly than to use an open conduit, and, besides, 
thelatter would aérate the water better. The total increased cost, with 
pumping power, would be £226,000. 

The CuarrMan: Seeing that the water from Thirlmere to Man- 
chester goes underground for a very long distance, and also the water 
from Vyrnwy to Liverpool, you would not suggest that aération of the 
water in the present scheme for four or five hours is a very important 
matter, would you ? 

Witness : I think it isa very important matter, when coupled with the 
difference in cost. 

In further examination, witness stated that the necessity for pumping 
would come from the difference in friction between anopen conduit and 
a closed pipe. With regard to the limitation of the power to take water 
out of the Thames to 80 million gallons a day, and the discharge from 
the reservoirs, he considered that the limit of supply would be insuffi- 
cient for the small term laid down—viz., ten years after the works were 
built, or fifteen years from now. The object of making two reservoirs 
was that one would be able to subside while the water was being drawn 
from the other. With regard to the suggestion as to drawing water 
from the conduit, he deprecated keeping the water in the reservoirsin a 
constant state of boil, by taking all the water through them. They 
wanted to avoid, as far as possible, putting into the reservoirs water 
that was in a state of flood; but if the reservoirs were beginning to get 
empty, the Companies would be bound to go straight to the Thames 
for anything they could get. The intention was at present to put 55 
million gallons a day into the reservoirs. Unless they increased the 
size of the conduits leading down to the pumping-station, they could 
not put in very much more. . 

Witness having been cross-examined as to the flow of the Thames in 
dry seasons, and the details of the construction of the conduit, he sub- 
mitted that the interests of the Thames Conservators would not be 
injured, and that, for many reasons, an open conduit would be more 
advantageous than underground pipes. He admitted that he had 
never personally had to do with the cleaning out of reservoirs which 
had been in use for five years. He had not seen mud at the bottom of 
reservoirs in an offensive condition. 
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Mr. Walter Huntey was then recalled, and examined by Mr. Pore as 
to the suggestion of the Committee that the Grand  ppocrag Company 
should be bound to take a cartain quantity of water from the 
reservoirs. He said it would be putting the Company to unnecessary 
expense to require them to pump really excellent water into storage 
reservoirs simply for the purpose of takirg it out again. Their design 
in making these works was to allow the water when it was in good con- 
dition to flow straight down to their works, and to puta certain amount 
of water into store when they had it available. Ifthey were compelled 
to take water constantly out of the reservoirs, he was afraid it might 
tend to some extent to deplete the provision of which they hoped to 
avail themselves only in periods of drought and flood. When water 
was coming down the river in the ordinary way—good, bright, spark- 
ling water—then he thought it was quite as good to take it immediately 
into the works, and put it into the filter-beds, as if it had been stored for 
any time in reservoirs. Their present method of filtration enabled 
them to deal even with turbid water. 

Some conversation then took place between the Committee and the 
Counsel as to the terms of the sinking-fund clause; and it was ulti- 
mately decided that the Companies should submit a draft clause at the 
next sitting. 

The Committee cleared the room, and remained in private consulta- 
tion for some time. On the re-admission of the public, 

The CuatrMaAn, in announcing the decision of the Committee on the 
points submitted to them, said they had considered the evidence, and 
they proposed that the two reservoirs, 1 and 1a, should be part of the 
scheme ; that the quantity of water to be pumped out of the Thames 
should be 100,000,000 gallons daily; that the total supply to be taken 
either from the conduits or from the reservoir, flowing down the 
conduit, instead of 45,000,000 gallons, which was proposed by Counsel, 
should be limited to 35,000,000 gallons daily, with power of going tothe 
Local Government Board for an extra 10,000,000 gallons in case of 
necessity ; and that the quantity of water flowing over Bell Weir should 
not be less than 275,000,000 gallons, or the corresponding quantity at 
Penton Hook. In the case of the Grand Junction Company, the Com- 
mittee asked for a definite stipulation as to the quantity. With regard 

‘to pipes, the improvements in conduits was so considerable that the 
Committee did not ask for pipes to be substituted for the open conduits 
proposed in the Bill. 

The proceedings were then adjourned till Monday (yesterday). 


_ 
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The Reigate Corporation and the East Surrey Water Bill— 
The House cf Commons Committee on Standing Orders gave their 
decision last Tuesday in regard to the petition of the Reigate Corpora- 
tion to be heard against the Bill which the East Surrey Water Com- 
pany are promoting. The petition presented by the Corporation (see 
ante, p. 1340) was found by the Examiners not to comply with the 
Standing Orders, inasmuch as it had not been lodged within the limit 
of time required. In consequence of this finding, the Corporation pre- 
sented another petition to the Standing Orders Committee, asking that 
the Orders in respect to the time-limit might be dispensed with. To 
this, it is understood, the promoters took exception, on the ground that 
the Corporation had no legitimate excuse for not having deposited their 
petition by the proper time. The decision of the Committee was that 
the Orders should not be dispensed with, the effect of which is that the 
Corporation will not be heard in opposition to the measure. 


Brighton Corporation (Water) Bill—The Bill promoted by the 
Brighton Corporation for the purchase of the Shoreham and District 
Water-Works came last Tuesday before a Select Committee of the 
House of Lords, under the presidency of Earl Belmore. Petitions in 
opposition to the Bill had been lodged by the Hove Urban District 
Council and also by the Aldrington Water Company; but Counsel for 
the promoters (Mr. Pember, 0.C., Mr. Worsley Taylor, Q.C., and Mr. 
Claude Baggalley) successfully disputed the locus standi of the latter. 
For the promoters, evidence was given by Alderman Reeves, J.P., Mr. 
Johnstone, the Water Engineer of the Corporation, Mr. C. Hawksley, 
and Mr. W. B. Bryan, to the effect that it was desirable, in view of 
future requirements, that Brighton should acquire some additional 
source of water supply; and that by taking over the Shoreham works 
they would have an immediate excess of water after supplying the 
Company’s district. The cross-examination of witnesses by Mr. 
Balfour Browne, Q.C., and Mr. Moon was directed to bringing out the 
fact that the profit drawn from Hove consumers went to reduce the 
rates in Brighton ; and it was suggested that clauses remedying this 
should be inserted in the Bill. It was urged for the promoters in 
reply, that Brighton had borne all the risk of the undertaking, and 
that the profit for 23 years had not averaged 1 per cent. a year on the 
capital invested. On the following day, the case for the promoters 
was closed; and Mr. Balfour Browne, on behalf of the Hove Urban 
Council, suggested that Hove should be authorized to purchase the 
plant in its district, and should be bound to take water in bulk from 
the Corporation for 20 years. Mr. Worsley Taylor briefly replied. 
After a few minutes’ deliberation in private, the Chairman announced 
that the Committee were of opinion that the Bill might go on without 
conditions. The Bill was subsequently reported. 
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Ashford Water Supply.—Mr. G. W. Wilcocks, on behalf of the 
Lccal Government Board, has just held an inquiry at Ashford, Kent, in 
respect of the application of the Ashford District Council for powers 
to borrow £2720 for constructing a new reservoir at the water-works. 
The Surveyor (Mr. W. Terrill) said it was proposed to erect a new 
reservoir of 280,000 gallons capacity, and when full the water in it 
would be 18 inches higher than it was in the present reservoir, which 
only held sufficient water for four hours’ minimum consumption for 
about 7000 people who were supplied from it. Besides the reservoir, 
it was proposed to erect a water-tower and tank capable of holding 
2500 gallons. This would be 38 feet above the top water in the reser- 
voir, and would be used for supplying the cisterns in the roofs of the 
houses in the upper part of Ashford. The Inspector, who visited the 
works and the site of the proposed new reservoir, said his report 
would be made at once to the Local Government Board. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 


Tuesday, June 23. 

(Before the MASTER OF THE Rotts and Lords Justices Kay and A. L. Situ.) 
The Incandescent Gas-Light Company, Limited, v. The De Mare 
Incandescent Gas-Light System, Limited. 

Mr. BousFIELD to-day resumed his argument on this appeal. He 
commenced by quoting some passages from the judgment of Mr. Justice 
Wills in the case against the Sunlight Company, in which he had 
decided against the contention put forward by the plaintiffs’ Counsel, 
that the specification included any mantle made of oxides of the rare 
metals which would give light, and_held that the inventor must be 
limited to what he had claimed. He (Mr. Bousfield) argued that, 
applying the same principle to the present case, the defendants could 
not be held to have infringed the patent, seeing that they had omitted 
lanthanum altogether, while it was plainly considered by the patentee 
to be essential. He also pointed out that, on the construction sought 
to be put on the specification by the plaintiffs, the words ‘‘and treated 


-as set forth’’ had practically to be struck out. He then went on to 


explain that, although erbia was found in ytterite earth, it was only 
one of twenty or thirty constituents which entered into it; and it could 
not therefore be considered an equivalent for it. Later on in his argu- 
ment—after citing the case of Heath v. Unwin—he reverted to the 
question of erbia and the knowledge of its properties at the date of the 
patent. He pointed out that Dr. Welsbach, in a subsequent patent, 
referred to erbia as a substance which was useful in producing a 
greenish light; and he spoke of having acquired this knowledge 
subsequently. Learned Counsel proceeded to quote passages from the 
evidence in illustration of the points he had put in his argument. 

The Master of the Rotts remarked that, if he had been trying the 
case, he should have over-ruled about two thousand of the questions as 
irrelevant. 

Mr. BousFIELp replied that, in his view, it was of the greatest im- 
portance to show what were known equivalents to the substances men- 
tioned in the specification at the time of the patent. The patentee was 
entitled to the substances named, and their known equivalents at the 
time; but he was not entitled to other things which later discoveries 
had shown might be substituted. Heconcluded by saying that his 
main contention was that the omission of lanthana prevented the 
defendants’ article being an infringement, especially coupled with the 
fact that the ammonia process was not followed. From the point of 
view of the public, it was of the highest importance that a meaning 
should be put upon the specification, and that people should bein a 
position to know what they could do and what they could not, without 
infringing the patent. This was none the less important from the fact 
that the plaintiffs themselves were now using neither zirconium nor lan- 
thanum, but were making mantles of substances quite different from 
those mentioned in this patent. 

Mr. RoGErR WAL AcE followed on the same side, but was only able 
to proceed a short way before the time arrived for adjournment. 


Wednesday, June 23. 

Mr. WALLACE continued his argument this morning, and read a few 
passages from the evidence to show that, at the time of the patent, 
erbia was not a known equivalent for lanthanum or ytterite earth, or 
that mantles could be made of substantially one oxide, instead of the 
combination described by Welsbach. He then quoted from the judg- 
ment of Lord Westbury in the case of Spencer v. Jack, to show that, 
when one essential part of an invention was omitted, there was no in- 
fringement. 

Mr. Mouton then commenced his address on behalf of the re- 
spondents. He said it was now settled law that the knowledge of the 
time must be looked at in construing a specification. It was proved in 
this case that the whole question of lighting by incandescence with the 
aid of gas was revolutionized by Welsbach’s invention. 

Lord Justice Kay asked if any attempt had been made prior to this 
invention to use a mantle for incandescent lighting. 

Mr. MovttTon said the nearest approach to it was a kind of basket, 
but that was a total failure, owing to its fragility. The success of 
Welsbach was due to the springiness of the mantle owing to its mode 
of construction. 

Lord Justice Kay said it appeared then that the substance of the inven- 
tion was the mode of constructing the mantle. 

Mr. Mou ton said that was so; but the invention would have been 
of no use unless the inventor had given the right materials from which 
the mantles should be made. He discovered the suitability of the rare 
earths for this purpose; and these substances (which were formerly only 
produced in very small quantities) were now manufactured by tons—the 
whole world being ransacked for the materials from which to extract 
them. This was neither a chemical, nor a mechanical patent exactly ; 
it was a patent for an apparatus, and the mode of making the apparatus. 
Erbium was included under the term ytterite earth. 

Lord Justice Kay pointed out that, according to the patent, the oxide 
of yttrium might be omitted altogether. 

Mr. MovuttTon said he admittedthat. Zirconia was the least rare of 
the rare earths ; and, if it were used in combination with any of the 
other rare earths, he contended that the substance of the plaintiffs’ 
invention was taken, although the lanthanum was omitted. 

Lord Justice Kay asked if he contended that the use of zirconia alone 
would be an infringement. 

Mr. MovtrTon said that would be a question of evidence; and in this 
case the evidence had not been directed to that point. 

The Master of the Rotts said the principal part of the invention 
seemed to be the making of the mantle; and to be an infringement, the 
defendants must make their mantle in very much the same way. 

Mr. Mou ron said that was so. He then went on to describe the 
method of preparation. 

The Master of the Rotts said it contemplated the use of both zir- 
conium and lanthanum. 
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Mr. MovuLTon submitted that erbia was an equivalent for lanthana’ 
According to Sir Henry Roscoe's evidence, all the rare earths had the 
three 8 am of (1) forming soluble nitrate; (2) of decomposing 
under heat, and leaving theoxides; and (3) of giving incandescence. He 
therefore contended that they were all equivalents for each other. 

Lord Justice Kay said the whole question seemed to be whether, 
leaving out lanthanum, the defendants still took the substantial part of 
the patent. 

Mr. Mouton said that was exactly how he put it, and how it was 
dealt with by the learned Judge. It was simply a question for thejury. 
He contended that the patent included the whole of the rare earths— 
not in terms, but implied as equivalents. 

The Master of the Rotts asked if there were not any document 
which stated what the defendants intended to do. 

Mr. BousFIELp said there was no question that the defendants pro- 
posed to use zirconium and erbium. 

Mr. MouttTon said he might go on for a long time; but it would be 
only repeating the same argument. He relied on the words of Lord 
Cairns in the case of Clark v. Adie. 

Mr. BousFIELD, in reply to the Master of the Rolls, said the defen- 
dants had a patent—not for the materials employed, but for a certain 
form of burner or appliance to be used with a batswing burner. They 
proposed to make and sell such burners, fitted with an incandescent 
burner, which did not infringe the plaintiffs’ patent. They had been 
advised that the combination of zirconia and erbia would not infringe ; 
but if it were held that it was an infringement, they would have to take 
something else, because it had been held by Mr. Justice Wills, in the 
Sunlight case, that the plaintiffs had not a monopoly of incandescence. 
The plaintiffs argued before Mr. Justice Wills that a mantle of 
zirconia alone would infringe; but the learaed Judge held against them. 
He (Mr. Bousfield) contended that the question of infringement must 
be decided by the construction of the specification—not by inquiring 
whether the alleged infringement gave practically the same result. 

The Master of the Rotts, in delivering judgment, said: The first 
question in this case seems to be whether Mr. Justice Wills has properly 
construed the plaintiffs’ specification ; and the second is whether, if he 
has properly construed it, he has been wrong in the decision of fact at 
which he has arrived. Now, his construction of the specification is as 
follows: ‘*It seems to me now possible to understand exactly what 
the patentee claims. It is not the prescription, apart from the rest of 
the process. It is not the construction of the skeleton, or, as it has 
been aptly termed, a simulacrum of the vegetable fabric—in any oxides 
—or in any oxides which will give good and durable incandescence (a 
claim which would certainly vitiate the patent), but it is the combina- 
tion of the various essential elements in the process described, the 
manufacture of the hood out of the substances mentioned by the patentee 
(no doubt because he had ascertained that they would answer) by the 
means of impregnation with the blends of salts within the descriptions 
and proportions indicated by the specification, including, of course, all 
such variations,’ and soon. Now, is that wrong? I cannot say that 
it is. It seems to me that it is a right description of what the patentee 
has claimed. Now what the patentee has claimed, it seems to me, 
among other things, as part of the process, is this. He has no doubt 
claimed the use of this oxide of lanthanum. He claimed this, because 
he says: ‘‘ The proportions in which the substances are compounded 
may be varied within certain limits. I have found the following pro- 
portions very suitable: 60 per cent. zirconia or oxide of zirconium; 
20 per cent. oxide of lanthanum; 20 per cent. oxide of yttrium. The 
oxide of yttrium may be dispensed with; the composition being then: 
50 per cent. zirconia; and 50 per cent. oxide of lanthanum. Instead 
of using the oxide of yttrium—that is not lanthanum at all—“‘ytterite 
earth, and instead of oxide of lanthanum, cerite earth,’ and so on, ‘‘ may 
be employed.’ Now, when hecomes to theclaim, he says: “ I claim the 
manufacture substantially as herein described, of an illuminant 
appliance for gas and other burners, consisting of a cap or hood made 
of fabric impregnated with the substances mentioned and treated as set 
forth.” Therefore, I have no doubt myself—and I think Mr. Justice 
Wills says the same—that he did claim as among the substances which 
were to produce what he says he intended to produce, lanthanum. 
But he has claimed it as part of a very long process. He has claimed 
that as a part of it; and he claimed the whole process including that. 
Now as to infringement. In order to see whether there has been an 
infringement, it seems to me the Judge has applied (and we ought to 
apply) the rule, which is applicable to this case, laid down by Lord 
Cairns in Clark v. Adie. He says there are diiferent modes in 
which the question of infringement may be treated. The first 
is too easy to make it necessary to consider it; but the second mode 
would be one which might occasion more difficulty. It is the ‘‘second"’ 
one in this case; it is the second one which raises more difficulty, or 
which raises some difficulty, and which has given power therefore of 
arguing the present case for three days. It is the difficulty that is 
raised by the statement that ‘the infringer might not take the whole 
of the instrument ’—that is, in this case, the whole of the matter 
which the patentee here describes—‘‘ but he might take a certain 
number of parts of the thing described; he might make an instru- 
ment ''—here he might make whatever he calls it—'‘ which in many 
respects would resemble the patented instrument, but would not 
resemble it in all its parts.’? Now, to apply that case here, he has not 
taken the whole of the compound; but he has taken something which 
resembles the compound, but does not resemble it in all its parts. 
“And there the question will be either for the jury or for any 
tribunal judging the facts of the case (because it is a question of fact), 
whether that which was done by the alleged infringer amounted toa 
colourable departure from the thing patented, and whether in what he 
had done he had not really taken and adopted the substance of the 
invention. It may well be that, if the thing patented consisted of twelve 
different steps ’’—here it is of twelve different things compounded— 
‘the infringer who took eight or nine might be held by the tribunal 
judging of the patent to have taken, in substance, the pith and 
marrow of the invention, although there were one, two, three, four, 
or five steps which he had not actually taken and represented in his 
machine.’ That is the rule which we are to apply; that is the law to 
be gathered from the preceding case—a very authoritative case. That 
is the only use of quuting a case. It is of no use to quote a case as 








was quoted this morning, and say that somebody else in some other 
case had held that there was an infringement or that there was not. 
That has nothing to do with it. There is a rule of construction laid 
down—that is, of construing and dealing with evidence; and what we 
have to ask ourselves is, ‘‘Has Mr. Justice Wills acted upon that 
rule?’ In his judgment he said, as to the first point which I have 
taken: ‘‘ His specification [that is, the patentee’s] claims the whole 
process by which he arrived at that result. Out of it, the defendants 
take [now these are the parts that he says are taken] the impregnation 
of the fabric by blends of salts of zirconia and the rare earths, and the 
reduction of these to anhydrous oxides forming the simulacrum of the 
fabric. I am satisfied by the evidence that it is this mode of getting 
blends of the specified oxides into the shape of the fabric out of 
which the hood has been made, that has rendered the process 
of any use; and that a mere variation of prescription—extending 
even to the omission of lanthana—is of very trifling consequence 
in comparison.’’ That is, he holds, as a matter of fact, that 
Mr. De Mare (for he is the person who has advised the de- 
fendant Company to use what they are threatening to use) has 
taken all the steps of the plaintiffs’ compound except lanthana. The 
plaintiffs have claimed lanthana as part of the compound; the 
defendants have taken all the steps except lanthana, which they have 
left out. Whether the patentee has put in anything else instead of, or 
as an equivalent for, it seems to me to be immaterial; he has left it 
out. Now comes the Judge and says: ‘* Upon the evidence, I am 
satisfied that leaving that out is leaving out not a material part of it ; 
and, therefore, according to the rule laid down by Lord Cairns, the 
defendants by leaving that out, have not escaped from the fault of 
infringing the plaintiffs’ claim. One may say that one differs from 
the Judge as to the rectitude of his view, that leaving out lanthana is 
immaterial. If that were made out to our satisfaction, then his 
judgment would be wrong ; but I have heard nothing which convinces 
me that, in saying that and in acting upon what he said, he was going 
wrong on the question of fact. And if it cannot be proved now that 
he was wrong on the question of fact—that is, his inference of fact, 
the inference of fact being the fact itseli—the defendants must fail 
in their appeal. They have failed in convincing me that Mr. Justice 
Wills was wrong upon that point; and if he was right, he acted on 
a right view. He has found a right fact; and, therefore, the appeal 
must be dismissed. 

Lord Justice Kay: The only question brought before us by this 
appeal is whether the defendants in what they propose to do would 
infringe the patent of the plaintiffs. Of course, it is important in the 
first place to ascertain what the patent of the plaintiffs was, and what 
it included, and what was the extent and scope of it; and, in order to 
ascertain this, it is important to know what was, at the time when this 
patent was taken out, the state of knowledge on the subject. I think all 
may be described in avery few words. Up tothetime when this patent 
was taken out in 1885, it was perfectly well known that certain com- 
pounds—oxides of what are called some of the rare earths—when put 
into immediate contact with a gas-flame would enormously increase 
the light ; and we are told the mode in which this could bedone. A 
great deal of the heat of the gas-flame which was scarcely visible to the 
eye was, by rendering the substances incandescent, given off to the eye 
by the incandescent substance in the form of light rays. Therefore 
more light rays came from the incandescent substance than from 
the gas-flame without it. Iam not scientific enough to know whether 
that is a true description or not; but, upon the evidence before us, we 
must assume that it is. Indeed, I believe (as far as I can make out) 
both sides pretty well agree in this description of the effect of these 
incandescent substances, or the substances which may be raised to 
a state of incandescence upon an ordinary gas-burner. The problem 
was how to apply it ; and the patent of the plaintiffs is a patent for an 
apparatus for applying these substances to produce that result. Now, 
it was known for a long time—I remember it myself when I was quitea 
boy—that the oxy-hydrogen flame made to bear upon a solid piece of 
lime caused that lime, when raised to a state of incandescence, to give 
off a much brighter light than could be obtained in the flame itself. 
But that was not a process applicable to ordinary gas-flames—at any 
rate in the same way, and with the same result, which the plaintiff's 
patent enables people to arrive at it. The problem which the patentee 
had to solve was this: It being known that certain oxides will in this 
way enormously increase (when in a state of incandescence) the light 
given off by agas-flame, how are they to be applied ? What is the mode 
of applying them? The patentee set himself to solve this problem; 
and I understand that, up to the time when this patent was taken out, 
nothing like the mode of appliance which the patentee invented had 
ever been used. In that sense it is what is called a ‘‘ pioneer " patent. 
Somebody has adopted the word ‘pioneer;'’ but what is meant 
is that it was the very first time that this mode cf applying 
this substance to a gas-flame, or any practical mode of doing it, 
had been discovered. The discoverer was Welsbach, who practically 
is the person who took out this patent. Now, he describes a somewhat 
elaborate apparatus. He uses the word “‘appliance.’’ It is a very 
good word; but I choose the word “apparatus” as being for the 
purpose an entirely neutral word. To put it as briefly as I can, in my 
own language, it is this: He takes a cotton fabric. The fabric he 
particularly describes is a piece like this, which is a sort of tube of 
open-worked woven cotton. He subjects it to a solution of the 
oxides of certain rare metals, which he describes. He gets them in 
this way, by using them in a soluble state, to permeate the whole sub- 
stance of the cotton. Then he describes the plan of submitting the 
fabric to ammonia gas, the object of which is to get rid of the nitrate 
which made it soluble, and to turn it back into the condition of oxide. 
Then, when all this has been done, and the fabric has been made— 
when it has been in this way saturated with the solution, and when 
the solution has got back to the state of oxide, he finds the remarkable 
result, which nobody in the world ever knew of up to 1885, that the 
fabric may then be exposed to the heat of a gas-flame, which burns 
out the cotton completely—destroys the carbon, and leaves a fabric 
composed simply of the oxides, which he has in this way got to per- 
meate the cotton; and those oxides in an extremely fragile formation 
may be exposed to an enormous amount of heat till they become heated 
to what is usually called a white heat, and in that state of incandescence 
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they give out a most powerful light—far more powerful than the gas- 
flame itself would give. That is my brief, and I dare say very imper- 
fect, description of this invention. It is not an invention for using the 
salts producing incandescence. It is an invention for applying them to 
a gas-flame, and applying them in a way which nobody else dreamed 
of until this patent was taken out. The patentee claims not merely 
the solution of salts—that is far from what the learned Judge aptly 
describes as the prescription for saturating the cotton fibre; but he 
claims the whole thing. He claims the whole apparatus; and the 
words which he uses are these: ‘‘ My invention relates to the manu- 
facture of an illuminant appliance in the form of a cap or hood, to be 
rendered incandescent by gas and other burners so as to enhance their 
illuminating power.’’ Theclaim is in these words: ‘‘ The manufacture, 
substantially as herein described, of an illuminant appliance for gas 
and other burners, consisting of a cap or hood made of fabric impreg- 
nated with the substances mentioned and treated as set forth.’ Now, 
I will read one other passage from the judgment of the learned Judge, in 
addition to that which the Master of the Rolls has read, which 
expresses my opinion of the meaning of this patent quite perfectly. He 
says this: ‘‘ There can be no doubt of the importance attached by 
Welsbach to the useof the oxide of lanthanum, which he clearly regards 
as a thing not to be omitted from what he claims; and he therefore 
enters upon the contest as to infringement heavily handicapped, as it 
were, by his own view as to the great importance of the use of 
lanthanum in his prescription. But for the reasons I have already 
given, I think the fact has no further weight, and leaves me free to 
exercise my own judgment in weighing this fact with others when 
dealing with the question of infringement. If the patent consisted of the 
mere prescription’’—that is, the use of the salts that he gets in a 
soluble form, and the mode of saturating the cotton—" the omission 
of lanthanum and the variations of the proportions would, of course, 
prevent the defendants from being treated as infringers. But this is not 
a patent of that description. The claim is far wider ; and the patentee is 
accordingly entitled to a larger measure of protection. ‘It goes to the 
very root of the case,’ says Lord Justice Bowen, speaking of infringe- 
ment, ‘to remember that this is, as it was described by one of the 
Counsel, a pioneer invention; and it is by the light of that, as it seems 
to me, that we ought to consider the question whether there have been 
variations or omissions and additions which prevent the machine 
complained of from being an infringement of the plaintiffs’.’'’ Then 
again, a little lower down, Mr. Justice Wills says: ‘‘ Now what was 
the character of Welsbach’s invention so far as result is concerned ? 
It was undoubtedly a perfectly new result, and in every respect deserving 
the name of a ‘pioneer’ invention.” Now, what was the state of 
knowledge (before I look at the rest of the patent) at the time this 
patent was takenout? I find this in the evidence of Sir Henry Roscoe : 
“Taking the knowledge of the specification and taking the common 
knowledge of the time '’—that is, at the date of the specification— 
‘with regard to these metals, would you have known that a compound 
made of erbia and zirconia could be used as a substitute for the com- 
pound mentioned in the specification? I should not have been able to 
tell that a mantle made of zirconia and erbia would have the same 
properties as one made according to the specification. It was known, 
of course, long before 1885 that erbia when placed in the bunsen flame 
did give out a bright incandescence. That, of course, was common 
knowledge at the time. And it was known that zirconia gave incan- 
descence also.’’ Then part of the patent was read to the witness ; and 
his answer was: ‘I should not have known that a mixture of erbiaand 
zirconia would have acted in a similar way to one of lanthanum and 
zirconium. As I have said, I knew then (or it was known then) that 
both zirconia and erbia did give a luminosity when brought into the 
flame.” And again later on, the same witness was asked this: ‘‘ Of 
all the mantles that are in use at the present time, have you ever known 
one that was not obtained by a solution of soluble salts of these refrac- 
tory metals (metals yielding refractory oxides) which was burnt off in 
the way described by Welsbach?’’ He answered: ‘' Well, I am afraid 
I could not give you an answer to so general a question as that. I do 
not think I am acquainted with the various mantles that have been 
made, and there are a number of them.’ He was then asked: 
‘Was it known that these rare oxides would incandesce prior to 
the date of the 1885 specification?'’ He replied: ‘‘ Yes, I have 
already said that I was in Bunsen’'s laboratory, and saw these 
experiments, which, in my opinion, led to Welsbach’'s discoveries or 
patents. It was krown that these nitrates would decompose on 
heating, and leave the oxides." Now, I have read the patentee’s 
description of the invention from the beginning of the specification 
and from the claim. Then he says: “ For this purpose'’—that is, for 
the purpose of making his illuminant appliance in the form of a 
cap or hood—‘tI employ a compound of oxide of lanthanum and 
zirconium, or of these with oxide of yttrium, which substances in a 
finely divided condition, when they are heated by a flame, give out a 
full, large, almost pure white light, without becoming volatilized or 

roducing scale or ash, even after being kept incandescent for many 

ours." Then he gives the proportions that he finds very suitable of 
the three substances. Then he says: ‘‘ The oxide of yttrium may be 
dispensed with ''—leaving the composition simply 50 per cent. zirconia 
and 50 per cent. oxide of lanthanum. Then again he says: “ Instead 
of using the oxide of ytterite earth, and instead of oxide of lanthanum, 
cerite earth containing no didymium, and but little cerium, may be 
employed.’ Then he gives, in detail, the manner in which this is to 
be applied to the cotton fabric which he intends to use; and he says 
that first of all he saturates the fabric with an aqueous solution of 
nitrate or acetate of the oxides. Now, we are told (and I accept it) 
that the oxides themselves are insoluble. To make them soluble, he 
has to get a nitrate or an acetate, first of all. That makes them 
soluble, and enables him to impregnate the cotton fabric with them. 
Then he has to get rid of the nitrates or acetic acid which is in them; 
and he says he does this by exposing the fabric to ammonia gas. 
He does not say why they should be exposed to ammonia gas; but he 
says: '*The fabric is then exposed to ammonia gas, and when it is 
dried it is cut into strips and folded into plaits.”’ By this means we 
are told that the effect of the application of ammonia gas is to get the 
fabric back into astateof oxide. Also, the evidence shows quite plainly 
that you may dispense with the use of ammonia gas, because the appli- 





cation of heat produces the same effects—it drives out the acids, and 
reduces the delicate substance that is left to the condition of oxide 
again. Not much stress was laid in the argument before us upon this 
part of the case. It was treated really as not an essential part of the 
process. Now then, as to the question of infringement. Taking the 
meaning of this specification to be as wide as the learned Judge says 
—the whole apparatus, and the mode of making this apparatus—the 
question is whether or not what the defendants have done is an infringe- 
ment. First of all, I absolutely dissent from the sort of construction 
that has been put to us on behalf of the appellants. It really has been 
put to us that we ought to treat this patent as if it were a patent for 
the use of zirconia or the oxide of zirconium with the oxide of lan- 
thanum, and that only; and as though the making of the cap or hood 
and the appliance of these oxides in this very remarkable and peculiar 
manner, had little or nothing to do with the patent. It was said: 
‘' This is a patent for the use of the oxide of lanthanum and the oxide 
of zirconium ; and the patentee must be confined to his patent. You 
must limit it to that. He has claimed these two things; and if we can 
do without one of them, we are not infringing the patent.” I entirely 
dissent from such an argument. That is not the patent at all. The 
patent is for the whole thing—for the peculiar mode of applying these 
oxides. Now let us see what the defendants have done. I will put 
it again in their own words. Their patentee has taken two substances. 
He has for one taken zirconia, which is exactly one of the things 
described in the plaintiffs’ patent. He has taken, to begin with, a 
cotton fabric. He admits that the form of his cotton fabric, although 
it differs from that of the plaintiffs, has nothing to do with the matter 
at all. It is just as though, for the purpose of this question of in- 
fringement, he had taken the identical thing in form which the plaintiffs 
use. He has taken the cotton fabric. He has taken zirconia and 
erbia, and he has made them soluble. He has saturated his cotton 
fabric with the solution of these two substances, and has driven out 
the acids which made them soluble by the application of heat. He has 
therefore reduced his mantle to the condition of the oxides of these 
rare metals—or rare earths, as they are called—simply ; and he has burnt 
away the cotton fabric which was the basis of them before heat was 
applied. He says: ‘I admit that I have taken everything in this patent 
which the plaintiffs havedescribed. I have made ny illuminant appliance 
precisely in the same way. I have made the basis of it a cotton fabric. 
I have used the solution. I have used the soluble form of these things. 
I have saturated the cotton with the soluble form. I have then 
reduced the saturated cotton. I have burnt out the cotton. I have 
expelled the ashes. I have left it in the form of oxides of these two 
substances. And yet I say, because I have not employed lanthanum, 
I have not infringed the patent." That is the whole question; and 
really it is a question that did not, I must say, deserve two days’ argu- 
ment. I think it could be stated in a very short time; and I should 
have thought the argument would have been very short. There 
can be no doubt about the meaning of the patent. The question 
is whether, because the defendants’ patentee has left out lantha- 
num entirely, and put in no equivalent at all, he is or is not infring- 
ing. Now, what he has actually done is this: He has not satisfied 
himself by leaving out lanthanum, and using zirconia only; he 
has rather taken the alternative in the patent, which was zircoria, 
lanthana, and the oxide of yttrium. He has left out the oxide 
of lanthanum; and, instead of the oxide of yttrium, he has used 
erbia. Now, there is abundant evidence to show that erbia is one 
of the components of ytterite earth, and a large component of it; 
and it is one of the very things which, on the face of this patent, the 
patentee says may be used. [Lord Justice Kay then gave several 
references, to show that he had endeavoured to follow the argument as 
closely as possible and the evidence as it was presented to the Court.] 
Now then, as to erbia. Erbia, we are told, is very often a large com- 
ponent of ytterite earth; and ytterite earth is one of the things men- 
tioned in the specification as a substance which may be used instead of 
the oxide of yttrium. They take erbia; and they use it and zirconia 
and certain other small ingredients which we have not heard much 
about, and which do not seem to have much to do with the matter. 
Then, they say: ‘We leave out lanthanum altogether; and we do 
everything you describe except using the ammonia. This we find we 
can do without, because heating produces the same effect. We use 
zirconia, we use erbia; but we do not use lanthanum. We say 
that, although nobody ever did apply any of these substances in 
this way until your patent was taken out, we have a right to make 
the very same appliance, leaving out the lanthanum, and using these 
other substances.’ The short point is, Is such a proceeding, in Lord 
Cairns’s language, taking the substance of his patent or not? I quite 
agree with what has been read from the judgment of Mr. Justice Wills. 
He expressed it in words better thanI can use. Here are a number of 
things described, the object of which is to produce this lamp, which 
will remain at a white heat for a long time without disintegrating, and 
will produce a very considerable light. A mode of doing this is 
described. Part—and an essential part—of it is keeping it in this 
solution. The defendants’ patentee says: ‘‘I take your whole pro- 
cess—I make the very identical thing; but I alter the solution. I admit 
that my light cannot be as good as yours. You have given a descrip- 
tion of that which will give the best light you can invent; but I do 
not care to do as much. I will be content with a smaller light; but, 
because I have left out lanthanum from the whole of this elaborate 
process, I say I do not infringe your patent." All I can say is, that I 
entirely disagree with such a contention. It seems to me the law is 
exactly the other way; that this is, in fact, taking all the steps of the 
process—taking the whole of this invention, but leaving out one of the 
ingredients. In short, the defendants are really trying to avail them- 
selves of this ingenious invention of Welsbach’s. They are trying how 
near to the invention they dare go, or can be allowed to go, so as to 
obtain the advantage of it without being open to thepenalties to which 
an infringer is subject. I think that they have stepped over the line; 
and that they have taken, and intended to take, the substance and 
essence of this patent. Therefore, in my opinion, the decision of the 
learned Judge was quite right ; and this appeal ought to be dismissed, 
with costs. 

Lord Justice A. L. SmitH: In as short a form as I can, I will state how 
this case strikes me. This was an action upon a patent for threats to 
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infringe the patent; and the claim is for an injunction to restrain the 
defendants from committing the infringement. The defendants, in 
answer to that action before Mr. Justice Wills, contested the validity of 
the patent, putting in all the defences which a person who is sued for 
the infringement of a patent usually puts forward. The case was tried 
out at very great length—lasting, I think, thirteen or fourteen days. Mr. 
Justice Wills gave judgment for the plaintiffs ; holding that the patent, 
which was Welsbach's patent, was a good one. He also held that the 
defendants had infringed it. On appeal here, the sole question is 
whether or not the learned Judge was right in holding that the defen- 
dants had infringed the patent. Now the case was argued at first by 
the learned Counsel for the appellants (Mr. Bousfield) ; and he put it 
in this very short form when he raised the point before us. He said 
that, upon the true construction of this patent, as soon as it was found 
out that what the defendants were proposing to do was to use erbium 
and not lanthanum, the learned Judge should have held that there was 
no infringement of the plaintiffs’ patent. That is the way in which 
Mr. Bousfield put his case. It is the shortest way in which he could 
state it; and in substance the case he has put before us on appeal is 
that, once it was found his clients were not going to use lanthanum 
(but were going to use erbium), the Judge ought to have non-suited. 
If this had been a patent claiming merely the use of zirconium and the 
use of lanthanum (it is really the oxides of those metals, but I call 
them zirconium and lanthanum), I should have thought that Mr. 
Bousfield’s point was a good one; but, as I understand it, it is not a 
patent of this description. I understand if it were a patent for the use 
of two things together for the purpose of bringing out a result, it does 
not cover, as regards the public, the use of one alone without the 
other. If a man claims for the combined use of oil and vinegar, he 
cannot stop anyone from using oil alone, nor can he stop him from 
using vinegar alone. That is, of course, always assuming that the 
claim is a valid one for the use in combination of oil and vinegar. But 
when this case is examined, that is not this patent at all. The 
patent is not a patent simply for the use of zirconium and lanthanum— 
it isa far greater claim than that; and I will read just three lines of 
Mr. Justice Wills’s judgment, because he most tersely states what 
in reality this patent is. He says: ‘‘ Welsbach certainly discovered 
for the first time a method [I read in “tor process’’] by which a 
skeleton [that is what has been during the last two or three days 
called a mantle], frail but durable, of the resistant earthy oxides 
mentioned by him, could be produced, which would give practically a 
means of obtaining light by incandescence, which would surpass the 
economy of the best modes known of getting illumination from gas. 
His specification claims the whole process by which he arrived at 
this result.” That, in very short and apt language, describes what 
this patent is for. Iam not going to read it, because it is described 
there in a manner more accurate than I could do vivd voce now; and I 
entirely agree with what ap Paar Wills said about it. The whole 
process is described—the making of the skeleton from beginning to 
end, bringing about this incandescence by means of the use of these 
rare earths in a mantle. That process being composed of many parts 
—not being limited, as it was argued, to zirconium and lanthanum, 
although he was going to use zirconium and lanthanum in his process— 
when one comes to the question as to whether this patent composed of 
many parts has been infringed, it is necessary to look and see what in 
reality the defendants’ patentee has done, and what in reality he has taken 
from the plaintiffs. First of all, what is he doing as a matter of fact ? 
It is impossible to nonsuit the plaintiffs here on this point—absolutely 
impossible; but, as a matter of fact, has the defendants’ patentee by 
what he is doing been about to take what I think Lord Cairns called 
the “pith and marrow’ of the matter, and what he also calls in 
Clark v. Adie taking the substance of what the plaintiffs’ patentee has 
covered by his patent? That is a question of fact to be decided upon 
the evidence ; and I must say it seems to me that the point which was 
taken by Mr. Bousfield upon which he launched this appeal—viz., that 
the learned Judge ought to have nonsuited the plaintiffs as soon as he 
found out that lanthanum was not to be used by the defendants—fails 
him. The fight hasnot beensomuch upontheevidence. The learned 
Judge has found that leaving out lanthanum, and doing what the 
defendants do, is in reality taking the substance of the plaintiffs’ 
patent; and I see no reason to quarrel with him upon this point. 
The argument advanced by Mr. Bousfield has been that the “ pith 
and marrow ”’ of the patent is lanthanum used with zirconium. I do 
not read it in that way. There is a great deal more “pith and 
marrow” than the mere use of zirconium and lanthanum. Leaving 
out lanthanum and using erbium—I do not use that as an equivaient, 
for I do not know what the evidence is on that point, but I will take 
it that it is not, although it would come in under the ytterite earths— 
I take it that Mr. Justice Wills was right in holding as he did that the 
defendants, in taking what they did, took in substance all that was 
covered by the plaintiffs’ patent. 
The appeal was, therefore, dismissed, with costs. 
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HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 


Monday, June 22. 
(Before Justices CAVE and WILLS.) 
Brighouse Corporation y. Elland Lower Edge Water Company. 

This was an appeal from a decision of the Judge of the Halifax 
County Court, given on the 18th of May last (see ante, p. 1176), in 
favour of the plaintiffs, who sued the defendants for £41 odd for water 
supplied to them during 1894 and 1895. The defendants set up that 
the plaintiffs could only sue under the powers conferred by the 
Water-Works Clauses Acts, and that the summary remedy given in those 
Acts for recovery of water-rates, &c., was limited by Jarvis’s Act toa 
period of six months. They therefore paid into Court a certain sum 
and denied liability as to the remainder—being the first six items in 
the claim. The County Court Judge held that the plaintiffs were 
entitled to recover the whole sum claimed ; and he gave a verdict accord- 
ingly. It appeared that the plaintiff Corporation, who were constituted 
by Charter in 1893, comprised within their limits the district of 











Rastrick ; and in 1889, the Rastrick Local Board took over the works 
of the Rastrick Water Company, who were then supplying the district 
as well as the defendant Company (who served the adjacent district of 
Elland Lower Edge) with water under an agreement at a certain price 
per 1ooo gallons. This price was originally 2s.; but it was subse- 
quently reduced to 1s.; and in 1893, on the incorporation of Brig- 
house, it was lowered in the borough to 8d. Defendants claimed, to 
be supplied on the same terms, while plaintiffs insisted on charging 
them 1s. ; and the litigation arose out of this dispute. 

Sir G. W. Morrison appeared for the appellants; Mr. CHANNELL, 
for the respondents. 

At the close of the arguments, 

Justice Cave, in giving judgment, said he was of opinion that the 
appeal must bedismissed. The plaintiffs had sold and delivered to the 
defendants a certain quantity of water, which it was not suggested that 
they had not power to do; nor that the defendants had not power to buy 
it. It followed that the plaintiffs were entitled to sue for the price, 
unless there was any a, provision taking away that ordinary right 
at common law; and he could not find anything. The sections which 
had been referred to gave water companies certain rights and remedies 
of a summary nature which they would not otherwise have; but there 
was nothing to deprive them of the common law right of recovering 
from a purchaser the price of what they had sold. 

ustice WILLs concurred. 
he appeal was therefore dismissed, with costs. ° 
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BIRKDALE POLICE COURT—Thursday, June 25. 

(Before Dr. G. B. Barron, Chairman, and a Bench of Magistrates.) 

The Quality of the Gas Supplied by the Southport Corporation. 
The hearing of the summonses against the Southport Corporation 
for failing to supply to the township of Birkdale gas of the illuminating 
power and quality specified by the Southport Improvement Act, 1871, 
came again to-day before the Magistrates for decision. The previous 
proceedings in this matter have already been reported (see ante, 
pp. 987, 1176, 1408). There were three separate summonses, relating 

to the 5th, 7th, and roth of February last. 


Mr. HorripcE appeared for the prosecution, which was instituted 
by the Birkdale District Council ; Mr. J. Davizs Wit.1ams, the Town 
Clerk of Southport, defended. 

Mr. Horrincg, at the outset of the proceedings, drew attention to 
the fact that a member of the Corporation occupied a seat on the 
Bench. He assumed that Alderman Nicholson, to whom he referred, 
was not going to take any part in the decision of the case. 

Dr. BARRON: We have talked the matter over; and it is understood 
that Alderman Nicholson shall take no part in the matter. 

Mr. HorriDGE said he did not propose to open the case again at any 
length, because there was very little difference in the constitution of 
the Bench now to that on the former occasion. He would merely 
hand up a copy of the Act of Parliament under which the proceedings 
were taken, so as to refresh the memory of the Magistrates with regard 
to the section to which he referred on the last occasion. Before deal- 
ing with the case, he ought to put in two orders made since the last 
occasion by the Queen’s Bench Division of the High Court of Justice. 
One was dated May 21 last. It was an order nisi, prohibiting the 
Bench from exercising jurisdiction. The other was dated June 25, 
dismissing the rule nist with costs. Therefore the case now came 
before the Bench; the High Court having decided that they had juris- 
diction. He then referred to section 35 of the Act, which provided for 
the illuminating power of the gas. This section was as follows: ‘‘ The 
gas supplied by the Corporation shall be of such illuminating power 
as to produce, from an argand burner having 15 holes and a 7-inch 
chimney, or other approved burner and chimney or burners, consuming 
5 cubic feet of gas per hour, a light equal in intensity to the light pro- 
duced by 20 sperm candles of six in the pound, burning 120 grains per 
hour.’’ Therefore the test was for 20-candle power under that section. 
Section 40 was the one under which they were proceeding. It said : 
“If the Local Board shall provide within the township a testing meter 
or meters, and other apparatus for testing the illuminating power of the 
gas within the township, they may, by an order or orders in writing, from 
time to time appoint some person, not being one of themselves, or some 
other officers or servants, to make experiments of the illuminating power 
of the gas by means of such testing-meters and other apparatus ; but three 
hours’ previous notice in writing shall be given to the Corporation of 
such intended experiment, and the Manager of the gas-works, or some 
duly authorized officer of the Corporation, shall have access to the 
place of testing. And if it shall at any time be proved to the satis- 
faction of any two justices, after hearing the parties, that the illumi- 
nating power of the gas did not, when so tested, as aforesaid, equal 
the illuminating power by this Act prescribed, the Corporation shall 
forfeit such sum, not exceeding £40, as the justices shall determine to 
be paid to the Local Board.” This Act was passed in 1871; and ever 
since 1880, tests had been going on between the Birkdale Local Board 
and the Southport Corporation. On every occasion the argand burner, 
which was the one named in the section, was used. The Corporation 
of Southport objected to this burner. They said it ought to be a 
different one, because of the words “or other approved burner.” He 
told the Bench at the last hearing of the case that it was impossible 
to give any other meaning to these words, except a burner ap- 
proved by the parties. It was impossible to say what it meant 
in the abstract, because the question would become too in- 
definite. An opinion was obtained at the time from Mr. Michael, 
an eminent Counsel, who had since died ; and after this opinion had been 
taken, the Corporation served a notice upon the Birkdale Local Board 
to produce a letter from the Town Clerk sent in 1889, suggesting that 
the mains in Birkdale were insufficient. However, Mr. Bellamy, who 





had charge of the gas in Birkdale, tested the pressure; and he was 
satisfied that the mains were sufficient. 

The Town CLERK remarked that there was no question of pressure 
raised. 

Mr. HorripcE said he referred to the matter because, in the last 
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day or two, notice had been served upon them to produce the letter in 
which the complaint was made. He was told by experts that the 
pressure had nothing to do with the illuminating power; and perhaps 
this was the reason why the point was not going to be pressed. 

The Town Cierk again informed the Court that the question of 
pressure would not be raised that day. He did not propose to refer at 
all to the fact of the contracting of the mains. 

Mr. Horripce said that Mr. Bellamy had tested the gas; and he 
(Mr. Horridge) was bound to say that the illuminating power and 

ressure were two quite distinct questions. Of course, if they had a 
toc or a church full of lights, they would not have sufficient power 
for all the lights; but if they had one full light, the question of the 
illuminating power could be decided irrespective of the pressure. He 
would now come to the actual facts of the testing. The Birkdale 
Urban District Council, on Jan. 7, 1896, passed the following reso- 
lution: ‘‘ That experiments be made of the illuminating power of 
the gas within the township, by means of a testing-meter or other 
apparatus, and that notice of such intended experiments be given to 
the Southport Corporation; that in case the illuminating power of the 
gas does not reach the standard prescribed, steps be taken to recover 
the penalties imposed by the Southport Improvement Act of 1871, and 
that the Law Clerk be instructed to take such steps forthwith.” It was 
also resolved that a Sub-Committee be appointed to assist the Law 
Clerk in the necessary proceedings. ‘The Sub-Committee then 
passed a resolution appointing Mr. Bellamy, of Liverpool, and Mr. 
Isaac Carr, of Widnes, to test the illuminating power of the 
gas, through the testing-meter referred to; and that action of the 
Committee was confirmed by the Council. Mr. Bellamy and Mr. 
Carr were therefore appointed in pursuance of the Act of Parliament ; 
and on Feb. 5 three hours’ notice was served on the Corporation of 
their intention to make the tests. These took place in the presence of 
Mr. Booth, the Gas Engineer. They would remember that on the last 
occasion he explained how the tests were made—viz., with the Evans 
photometer prescribed by the Gas-Works Clauses Act of 1871. At 
these three tests, the Gas Engineer made only one complaint; and 
the tests were accordingly repeated. The three tests referred to in 
the summonses were therefore apparently satisfactorily performed ; 
and no complaint was made until the defendants heard of the sum- 
monses. When the case was last before the Bench, it was adjourned 
on a certain undertaking; and he could not help telling the Magis- 
trates that he was greatly surprised to think that this promise had not 
been fulfilled. He would have to ask the Magistrates to make an 
order in regard to the matter if they decided to convict. He under- 
stood, when the undertaking was given on April 3 by the Town Clerk, 
on behalf of the Corporation, that the 25 guineas fixed for the cost 
of the adjournment would be at once paid. 

Dr. Barron said it was generally understood by the Bench that the 
amount would be paid immediately. 

The Town CueEr«k said he did not understand that was so. 

Mr. Cross was then called by Mr. Horripcz, and proved the service 
of the notice on the Corporation, as required by the Statute, on 


Feb. 5. 

Mr Bellamy said that he had charge of the gas department of the 
Corporation of Liverpool. He had had considerable experience in 
testing the quality of gas. He had tested the Birkdale gas during the 
last ten years, and could give the Town Clerk any of the results. On 
no occasion had the statutory test been quite reached. On Feb. 5, 
he, in pursuance of the appointment from the Birkdale Urban Dis- 
trict Council, attended the testing-station at Birkdale. The photometer 
which was put up at the station was an Evans photometer described 
in the schedule attached to the Gas-Works Clauses Amendment Act 
of 1871. Heknew the section of the schedule of the Act of Parliament 
referred to; and the photometer at Birkdale fully complied with the 
requirements of that schedule. He was also familiar with the directions 
as to testing contained in the schedule. The tests were carried out 
entirely in accordance with the Act of 1871. The burner used was the 
15-hole argand of the period of 1871, which was suitable for 20-candle 
gas. He used a 7 inch by 2 inch chimney, which was commonly 
known as a 7-inch chimney. Mr. Carr and Mr. Booth were with him 
at the time. He took the test about ten minutes past six on Feb. 5. 
Three tests were made on this date ; and one was rejected because the 
sperm consumption was not satisfactory. Mr. Booth complained; and 
witness made a separate test, when Mr. Booth expressed his approval. 
The result of the first test was 16°25 candles; and of the second, 15°93 
candles. 

The Town C Erk inquired if Mr. Horridge was going to take the 
three summonses together. 

Mr. Horrince: I think I had better not. 

The Town Crerk: The only thing is that we took certain measures 
on Feb. 10 that we were not in a position to take on Feb. 5. I have 
evidence relating to the former, which I have not got as regards the 
latter date. 

Mr. HorrincE: I will take my evidence with regard to Feb. 18, if it 
will assist the Corporation. 

Mr. Bellamy (continuing) said he took the tests on Feb. 18, commenc- 
ing shortly after six o'clock. He took two tests; and no complaint 
was made about either by Mr. Booth. The first test showed 16:24 
candles; and the second, 16°62 candles. He might mention that there 
was a very slight error made in these tests; and he noticed that they 
were subsequently corrected. He thought the calculations for tempera- 
ture and barometric pressure were divided by 1009, not 1007, so that 
it affected the second place of decimal. The accurate tests should have 
been 16:21 instead of 16:24 candles, and 16°58 instead of 16’62 candles; 
being a little lower than what he took. 

The CuairMan: Who owns the pipes ? 

Mr. HorripGE : The District Council. 

The CuairMAN: Who laid them ? 

Mr. HorripGE : The Birkdale Council. 

The Cuairman: And they were agreed to at the time by the South- 
port Corporation ? 

Mr. HorripGE: They rent them practically from the District 
Council under the Act of Parliament. The mains and everything are 
owned by the Birkdale Council. 

The Cuairman said he wanted to get at the fact whether the 








——_ of the pipes was regulated by the Corporation or the District 
ouncl. 
Mr. HorrincE said the Corporation had no voice as regarded the 


ipes. 

The Town CLERK, proceeding to cross-examine witness, asked if 
it would not be the proper thing to add together the results of the 
tests on Feb. 18, and divide by two. This would, he said, give about 
16°39 candles, taking the average of the two tests. 

Witness : Quite so. I gave the average in my report in that way. 

Mr. HorripcE remarked that the Act of Parliament prescribed how 
that was to be done. 

The Town CLERK: What I want to ask Mr. Bellamy is whether, for 
the purposes of this case, it would not be a fair thing to add the results 
of the tests together, and divide by two? 

Witness : I think there is no objection to that at all. 

There is no difficulty in accounting for the difference in the results 
obtained by you and those obtained by us, because we use different 
burners ?—Quite so. P 

I think I have got a table here which you handed in to us in 1882, 
In this table you gave the final results of a large number of tests you 
made, with a view of properly comparing the burner you use and 
the one we employ ?—Yes, that is so. ot 

According to the table, the difference would be, in your opinion, 
somewhere about 4 candles ?-—Very nearly. 

So that if we were entitled (which is the question) to use’ the burner 
which we employed in testing, and if you had used it on this date, you 
would have obtained a record up to the statutory requirements ?— 
Unquestionably. 

Do you agree with me that the result obtained from gas combus- 
tion depends upon the burner ?— Entirely. 

Let us see to what extent it has been found by experiment that that 
is the case. I think you have been good enough to enlighten the 
public on this very point ?—Yes, in various ways. 

In a pamphlet you have written, you say that one burner may 
develop ten times as much as another with the same consumption of 
gas ?>—Yes, that is so. 

Then you state what is fairly recognized in the gas world—that 
gases of different illuminating values require different burners for their 
economic combustion ; a burner suitable for 16-candle gas being most 
wasteful when used with the gas supplied in Liverpool, and when 
adopted often affords an explanation of the user complaining of dirty 
and smoky gas ?—True. : 

If we supplied 20-candle power gas, the reasoning here would apply 
to our case ?—I do not follow that, because it is always competent for 
the consumer to adopt the most suitable form of burner for the gas he 
is using. 

You go on to say: ‘As burners of this type are most commonly 
manufactured for all purposes, it frequently happen there is great diffi- 
culty in obtaining a burner suitable for gas of high illuminating power ; 
and consequently the richer gas, instead of being an advantage to the 
consumer, often becomes a positive source of trouble and loss ? ''—That 
is clearly so. I was urging the consumer, in this case, to take advantage 
of the rich gas he was obtaining by using a proper form of burner. 

The Gas Committee of Liverpool went to a considerable amount of 
trouble last year to examine into this question of the differences in 
gas ?>—They did. 

You are aware, as a matter of fact, that out of the many hundreds of 
corporations and companies owning gas-works in this country, Liver- 
pool and Southport are the only two under a statutory obligation to 
supply 20-candle gas ?—I will not admit there are not other cases. 

The tests that you made on this occasion gave widely different 
results, according to the burners? We are not speaking now of a con- 
sumer’s burner, but of those used for testing.—The object of the 
Liverpool Corporation was to obtain the value of the gas supplied in 
various large towns, when measured with their, own ‘burner ; and in 
addition to that, we tested in each case with the statutory burner. 

You say here the average of the tests with the standard batswing 
burner was 16°39 candles; and with the ordinary fishtail, 10°90 candles. 
Therefore the average loss of light by the user of the ordinary fishtail 
burner would appear to amount to 34 per cent., which is certainly 
heavy ?—It is. 

Suppose that we had no Act of Parliament, and were under no 
obligation to supply gas of any given iliuminating power, and suppose 
also that you had asa datum that the gas was somewhere about 20 
candles, would you have selected the burner you actually used on 
Feb. 18 for testing the gas ?—You ask me to ~~ an impossible con- 
dition of things. For instance, if you had had no Act, I should not 
have tested the gas. 

Mr. HorripGE said he objected to the form of cross-examination, 
which was absolutely immaterial, because the Bench were dealing with 
a case where there was an Act of Parliament. 

The Town CLERK: Very well. 1 will not suppose anything, but I 
will ask Mr. Bellamy if, speaking as a scientific man, he considers that 
the argand burner which he used on the 18th of February is suitable 
for developing the light of our gas. 

Mr. Horrince said the question was not relative. He ventured to 
submit that the Bench could not consider the question whether it was a 
proper or improper burner, as long as the Act of Parliament pre- 
scribed it. 

The burner was here produced. ; 

The Town Crerk said that it was marked 18 candles. He believed 
there were burners for 14, 16, or 18 candles. 

Witness ; Certainly. 

A burner which is suitable for 14-candle gas is not suitable for 
16-candles ?—They can make an advance of two candles in testing. 

As a matter of fact, it is a well-known thing that in gas-burners the 
air supply must be suitable to the quality of the gas ?—It should be 
Of course, that has been the aim of modern gas-burner makers. 

Are you of opinion that the air supply in this burner is suitable ?— 
There are better types than this now; but it is the burner prescribed 
in the Act. 

1 do not knowthat. Ifindit to beso. AtanyrateI may tell you that we 
do not think it is. Suppose I say that, under the second alternative in 
the section—-that is to say “ other approved burner,” we assert that we 














et =o pe 


—— 


-_™ 


ee 6, ee, ah. a 




















June 30, 1896.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &. 


1479 





are entitled to use another burner. I want to get from you an expression 
of opinion as to whether you agree with these statements. I am quoting 
from—— 

Mr. HorrincE: I object. A book is not in any way evidence. 

The Town CLERK said he would not mention what book it was. He 
was going to ask witness whether he agreed with the particular state- 
ment, which he would read: ‘It may be taken as an axiom in gas test- 
ing, that the burner by which the consumption of gas under common 
atmospheric conditions gives the highest lighting value per unit of gas 
consumed, is that by which the illuminating value of the gas should be 
determined.” 

Witness ; It depends upon the purpose you have in view. We were 
working in compliance with the statute, and were limited as regards 
the burner and apparatus. 

‘The Town CrLerK: I have gone beyond the 15-hole argand; and 
am dealing with the question ‘‘ other approved burner." 

. The ee : Will you explain what you mean by other approved 
urner 

The Town CLERK: It means suitable. 

Mr. Horripce said he ought, strictly speaking, to object to evidence 
concerning any other burner, in the absence of evidence that it had 
been approved by the parties. 

The Town CLerk: Do you agree that gas companies or corpora- 
tions owning gas-works are entitled to use the burner which develops 
the light of the gas to the highest point under common atmospheric 
conditions ? 

Witness : Under parliamentary sanction. 

Apart from that, do you consider it is the right thing to do in testing 
gas ’—Undoubtedly the wrong. 

Why is it the wrong thing ?—It could be shown under these condi- 
tions that Southport gas has an illuminating power of 100 candles, by 
means of the incandescent gas-burner. 

Never mind the burner now. I want you to fix your mind on the 
gas apart from the burner. Looked at chemically, the better of two 
samples of gas is the one which contains the highest percentage of 
hydrocarbons ?—Quite so. 

Dr. Barron: Does oxygen play no part in it ? 

The Town Cierk: That is the air supply. We will come to that. 
Continuing, he proceeded to read as follows : ‘‘I recommend that the 
best burner that is known for the os of the most light from the 
gas should be employed because burners don’t make light; they only 
educe it.’’ 

Witness : Are you asking me to assent to that proposition ? 

The Town CLERK said he was simply reading it, and asking witness 
to assent to it as being the enunciation of the correct principle for a 
burner to test gas. The Metropolis Gas Act admitted of burners being 
used which would show a difference of several candles, according to the 
way the gas was burned. He could select burners strictly conform- 
ing with the Act of Parliament, and yet with the same gas they would 
get a difference of four, five, or six candles inilluminating power. The 
fact was one burner would destroy the illuminating power and the other 
would develop it. 

Witness : Quite so. 

The Town C Erk (reading) : ‘‘ I think the gas companies ought to 
have the best burner they can get, because you would increase the 
illuminating power of the gas. The gas has the illuminating power in 
itself inherently. You may destroy it in a bad burner, but you cannot 
increase it by a good one.” That was an opinion given by witness. 

Witness said in the case before the Court the burner was specified. 

The Town CLERK said he was proceeding under the same Act, and 
he wanted to put in a burner which came within the words “‘ or other 
approved burner.” That was the reason he wanted to get from Mr. 
Bellamy the general principles of gas testing. 

Dr. Barron: You must prove that this is an “approved burner "’ 
between both parties. 

The Town Crerk : Not approved. 

‘ “ee HorrincE objected to the Town Clerk giving opinions from 
ooks. 

Witness, referring to the ‘‘G”’ burner produced, said there was avery 
slight difference between it and the ‘“ F’’ burner. The former was 
marked ‘‘18 candles.’’ There was no arrangement inside it for reducing 
the pressure. The air supply was different to the modern burners. 

The Town Crierk: The point of ignition is free from pressure, prac- 
tically, which is a good thing. 

Witness ; Yes; for developing light. 

You had an interview with the Corporation of Preston, along with the 
Committee of the Local Board of Birkdale ; and on that occasion the 
question was put as to whether or not you would accept the ‘‘G"’ burner ? 
—No; I think it was the ‘‘ F” burner. 

You were asked whether you would be prepared to approve of Sugg’s 
“F” argand burner, 30-hole with 8-inchchimney. Your answer was, 
“I distinctly object to this burner, which has been manufactured to 
yield the highest standard of illuminating power.” Now, supposing the 
question were now put the same way, would you give the same answer ? 
—For the purpose of testing gas in that way, I should say distinctly so. 
The “ F” burner is not the standard burner. 

The Town CieErK: It is the standard burner in Preston to-day. 

Re-examined: The burner he had handed in was an argand, with 
15 holes. They wrote to Messrs. Sugg and Co., asking for the most 
Suitable burner, of the 1871 period, for developing the illuminating 
power of 20-candle gas. He had tested for ten years in Birkdale, and 
had never had it suggested by the Corporation that the burner used 
was not an argand with 15 holes. 

Mr, HorripGE wished to say that on June 22, 1887, the Corporation 
refused to approve of any suggestion from Birkdale about the burner, 
on the ground that it was for them to approve of a different burner if 
there was one required. The question now raised was as to what was 
the approved burner. 

The Town Crerk said that, whatever might have happened between 
the parties in an amicable way, did not bind the Court. There was no 
bar upon the legal construction of the section ; and the question for the 
Court was what was the meaning of the word “ approved.” 

Dr. Barron: Have you no written resolution at the time recorded ? 
The Town Crzrk: I dare say there is. 








Mr. HorrincE read a letter, with a copy of a resolution passed by 
the Gas Committee, which was received from Mr. Ellis, the then Town . 
Clerk of Southport, on June 22, 1887, and which stated that the Town 
Clerk had informed the Surveyor to the Birkdale Local Board that the 
Committee would approve of No. 7 steatite burner for testing the 
illuminating power of the gas. 

The Town CLERK said this showed they tried to put the matter on 
a more satisfactory basis. 

Mr. HorripcE remarked that he wanted to show that nothing had 
been approved of by either party. 

The Town Cterk said he admitted that the burners were not approved 
of by both parties. 

Mr. Isaac Carr said he took testings of the gas on the roth of 
February, and he agreed with the test Mr. Bellamy had referred to. 
Mr. Booth, the Gas Engineer to the Southport Corporation, made no 
complaint at the time. 

Cross-examined : If the mains were narrow and contracted, it was 
possible to reduce the illuminating power slightly; but the difference 
would be infinitesimal. He thought the mains were ample ; and he had 
never seen a district where the pressure was more equally distributed 
and sufficient. The gas tested on the roth passed through an ordinary 
meter; but he did not admit that this had the effect of reducing the 
illuminating power. 

Mr. Bellamy, in answer to the Town CLERK, said the fact of the gas 
passing through the meter would have no effect upon the illuminating 

wer. 

The Town CLERK then opened the case for the defendants. He 
remarked that he was afraid that the learned Counsel and himself 
would not be able to agree on the meaning of the section which pre- 
scribed the illuminating power of the gas. If his view of the matter 
was correct, the only satisfactory method of settling this long-standing 
dispute was by a Provisional Order amending the Act of 1871. If the 
parties, even in that Court, should come to an agreement on a burner, 
and the Birkdale District Council gave an undertaking not to oppose 
them if they went for a Provisional Order to have the burner 
approved, he was there to say, on behalf of the Corporation, that they 
would be perfectly prepared to apply for an Order on those lines. 
But he would say at once, not only to the Court but to the great body 
of gas consumers within their area, that the Corporation of South- 
port, as represented by their Gas Committee, had always been of opinion 
that they were supplying gas of the prescribed illuminating power ; 
and having had occasion, for the purposes of this case, to consult 
eminent experts, who would be called, they were confirmed in their 
opinion. Of course, they knew that the difference between the parties 
was a difference of burners. Mr. Bellamy used a 15-hole argand ; 
they (the Corporation) used a burner which was known as the Silber 
argand. He had it in‘Court; and he would like the Bench to look at 
it. Mr. Bellamy had very candidly admitted that if the tests made in 
Birkdale on the date now in question—the 18th of February—had 
been made with the latter burner, the illuminating power of the gas, 
instead of being recorded as of 16 (odd) candle power, would have been 
20 (odd) candles. If it was of this power, it was up to the standard 
required by Act of Parliament; so that the whole issue was narrowed 
down toa very limited compass—viz., whether they were entitled to 
use this burner or any other that would develop, in their opinion, the 
gas to the best advantage, burning it under common atmospheric 
conditions. The question narrowed itself down to this simple issue, 
although there were certain points of law which he would have to put 
to the Bench, whether the Silber argand was a suitable burner accord- 
ing to the Corporation's interpretation of the words ‘ approved." 
When once they admitted a burner within this sense, they were 
entitled to ask leading authorities in the gas world whether, in their 
opinion, a given burner was a suitable burner; and whether, assuming 
the word “approved” to mean suitable, such and such a burner 
would or would not be a suitable one for educing the light from the gas 
supplied by them. Having referred tothe different qualities and the 
chemical composition of gas, and the methods of testing it, he said 
his case was that, taking the three ways of regarding the subject—the 
materials used, the chemical analysis, and the photometrical test 
(though about this a question would arise)—the same conclusion was 
reached, that on the day in question the gas supplied by the Corpora- 
tion was a rich gas. 

Dr. Barron: On the roth of February? 

The Town Cierk: Yes. Continuing, he said that the richer the 
gas, the more oxygen was required to burn it. The supply of air must 
be proportionate to the quality of the gas; and thesupply of air which 
was suitable to the combustion of 16-candle gas would be totally 
unsuitable to 20-candle gas, and vice versé. He might tell the Bench 
at once, as a matter of common knowledge, that the burner question at 
the time of the passing of the Corporation Act was in a state of 
chaos. Knowledge upon it was slowly evolving out of darkness ; and, 
as was well known, the Gas Referees of London appointed under the 
Metropolis Gas. Act to settle this very question for the London Gas 
Companies, were busy during many years examining various burners. 
They came to the same conclusion that Mr. Bellamy had very 
poo come to—that the diversity of results obtained from different 

urners was of the most striking character. He thought it would 
be admitted that it would be perfectly easy, taking the gas of Feb. 10, 
to get a 15-hole argand burner that would depreciate the gas enor- 
mously, and, in fact, would show it to be of less than 10-candle power, 
which, looking at the matter from the commercial point of view, would 
be perfectly fac aga ew But it could be done easily; and if the 
contention of the Birkdale District Council was correct, then they 
were entitled to come there with these records, and ask the Bench 
to adjudge that forfeiture. 

Mr. HorripGE contended that, before making a statement of this 
kind, the Town Clerk should have put the question to Mr. Bellamy 
whether he considered it possible for this to be done with the argand 
burner of the period of 1871. He was instructed it was not possible. 

The Town CreErk: I am not going to put the question to Mr. 
Bellamy. 

Mr. Horripce: If you are going to say that this burner could 
be so used as to make a difference of from 10 to 20 candles, then I 
submit the question ought to have been put to Mr. Bellamy. 
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The Town CueErk said he distinctly asked Mr. Bellamy to tell him 
whether the same gas could be depreciated or otherwise according to 
the burner used. 

Mr. Horripce remarked that that was quite a different question. 
Replying to another remark made by the Town Clerk, learned Counsel 
said that, by an argand burner of 15 holes, he understood the burner 
to be referred to as known at the time when the Act was passed. 

Dr. Barron asked if it was contended that the Birkdale people went 
so far beyond what they ought to have done as to supply an argand 
burner of a different character, which would deteriorate the value of 
the gas. 

The Town Crerk: I should not like to put it in that way. I simply 
say for the moment that it cannot be the 15-hole argand intended by 
Parliament. 

Mr. Horrince: All I know is that the gentleman who provided the 
burner is in Court; and I hold his letter supplying it as a burner of the 
period of 1871. 

The Town CrerkK said that his contention was that it was not the 
15-hole argand burner prescribed by the Act. 

Mr. HorripGE pointed out that, when the question of the different 
burners was discussed five years ago, no objection was taken to the 
burner in question by the Southport Corporation. 

The Town Cverk: I donot know the reason why it was not objected 
to at the time. The broad question for the Court will be whether the 
Corporation are really keeping faith with their customers ; and we say 
that we unquestionably are doing so. He raised these points because 
the question might have to be investigated elsewhere. He thought 
in raising these points of law, he would define the difference between 
the parties better than in any other way. The first point he made was 
that, if they looked at section 35, they would find that the Corporation 
were to supply gas ‘' of such illuminating power as to produce from an 
argand burner having 15 holes and a 7-inch chimney ;"’ and then came 
the alternative, ‘‘or other approved burner and chimney, or burners,” 
without mentioning chimneys. The first two were, of course, argand 
burners, because of the chimneys; but the other one would be the 
flat-flame burner, which they could use if they liked. When an obliga- 
tion was passed in the alternative, he contended that the person to 
choose such alternative was the person under the obligation. 

Dr. Barron pointed out that, whichever burner was used, according 
to the section it must consume 5 cubic feet of gas per hour. 

The Town CLerK said that the Chairman had mentioned a most 
important point, with which he would presently deal. The Corporation 
chose not to give gas as measured by any 15-hole argand burner, 
because, as was very fairly admitted by Mr. Bellamy, a 15-hole argand 
was not suitable for developing the best illuminating power that the 
gas could give. As he had said, in 1871 the burner question was in a 
state of chaos ; and the London Referees published their report just 
as the Corporation Act received the Royal Assent. 

Mr. Gipson remarked that the 15-hole argand was one of the first 
burners used. 

The Town CueErk said that the original or 15-hole argand was made 
of iron. This was the London metal 15-hole argand. After that, 
there was a Birmingham argand, made of brass; and then came the 
steatite, with a bit of steel on the top, which they would find in the 
burner used by the Birkdale people. This was slightly better than the 
old argands ; and the Corporation said that they were generous in that 
respect. Then came a burner not only with the little strip at the top, 
but with the whole chamber made of steatite. The fact was there were 
several 15-hole argands in 1871 ; and there were Acts of Parliament 
where the dimensions of the burners prescribed were given. This was 
not, however, the case in the Southport Corporation Act. Proceeding 
to deal at some length with the different argand burners, he said that 
the ‘‘G" and Silber burners, which were both adapted to a superior 
quality of gas, were simply adaptations of the standard London 
argand for 16-candle gas. The word ‘‘approved” in the Act 
meant suitable. He thought he would be able to satisfy the Bench 
that it did not mean approved by the partics, because it would lead 
them to a result which would be perfectly preposterous, as any five of 
the Corporation customers would be able to find fault with the burner 
used. Section 39 of the Act said that ‘‘any Justice, on receiving a 
requisition signed by not less than five consumers of gas, may, by order 
in writing, appoint some competent person to proceed to the works.” 
If the argument used on the other side was right, it would be competent 
for any five consumers within the limits of the section to say that they 
had not approved of this particular burner. That was to say, it would 
be competent for them, if the Corporation were bound to use a 15-hole 
argand. But the Act said this argand, or any other approved argand, or 
a burner which was not an argand at all. His opinion was that it was 
a perfectly simple construction that the word ‘‘approved" could not 
mean approved by the parties. The third point he made was closely 
connected with the first; and it was that the testing-meter should be 
furnished with the same burner as the Southport testing-meter. Accord- 
ing to section 38 of the Act, they were under an obligation todoa certain 
thing. It said: ‘‘ Within six months after the passing of this Act, the 
Corporation shall provide in some part of their works a proper and 
sufficient testing-meter, furnished with an argand 15-hole burner and 
a 7-inch chimney, or other approved burner and chimney.” Then, if 
they went on further, they would find that ‘‘the Local Board may, if 
they think fit, provide within the township a like testing-meter ''—that 
was to say, a testing-meter furnished in the same way as that of the 
Corporation. The Local Board had no right to put up a different meter, 
and furnish it with a different burner. If they thought the Corporation 
were not acting properly, their plan would have been to have gone to the 
High Court for a mandamus, calling on them to furnish a burner within 
the meaning of the Act. This was not the course they had adopted. 
If the Birkdale Local Board were entitled to use a 15-hole argand, 
notwithstanding the fact that the Corporation had a different burner in 
their meter, then the point he raised was that it must be sucha burner 
as was capable of testing 20-candle gas at the prescribed rate of con- 
sumption. The prescribed rate of consumption was given in the Act 
itself, and also in the General Act of 1871. It said there that the con- 
sumption of gas was to be carefully adjusted to 5 cubic feet an hour. 
They were not entitled to burn less and count up, or burn more and 
count down. The burner used, whatever they might call it, or whatever 








it might be, must be a burner that could consume 5 cubic feet an hour, 
and be capable at that rate of burning of equalling 20 candles. It 
was for the prosecution to prove that the burner they put forward was 
the burner mentioned in the Act. It must be shown further, that it was 
a 15-hole argand, capable of consuming gas of 20-candle power at the 
prescribed rate; but this had not been proved. On that point, he 
was going to show that the burner smoked long before it got to 20 
candles as measured by itself. Just before it began to smoke, they got 
the maximum capabilities of the burner for testing at the prescribed 
rate. They tested the burner in another way, and by an equally 
good method. The test he had already mentioned had been made 
at the gas-works at Southport. Of course, the Bench knew that, as a 
matter of fact, the burner was marked 18 candles; and the air 
supply was adjusted according to the richness of the gas. The air 
supply suitable for 18-candle gas would not be suitable for 20- 
candle gas. They tested the burner at the gas-works, enriching 
the gas until it began to smoke, when they found that it fell 
far short of 20 candles. One of the witnesses who would be called 
(Mr. Sugg) had been making some experiments in London. He per- 
formed the test in another way altogether. He first of all got 20- 
candle gas as measured by the very best method that science had yet 
invented. He timed it against the standard light that was called the 
pentane flame—which was recommended by the Committee appointed 
by the Board of Trade. Then he tested the gas with a 15-hole argand 
burner similar to the one used by the Birkdale authorities. He also found 
that it smoked. Therefore it was not capable of testing 20-candle gas 
at all. The conclusion he wanted the Bench to come to was that where 
the Legislature prescribed a 15-hole argand for 20-candle gas, they must 
have meant a 15-hole argand capable of testing the quality of the gas, 
while this burner was not. With reference to the specific date of Feb. 8, 
they took the precaution to impound a quantity of the gas made on that 
day, which was sent to Professor Lewes, who would give the results of 
his analysis. Dr. Frankland, the well-known chemist, would also state 
the percentage of hydrocarbon in a sample of gas impounded March 5. 
The next point he would put was that the test of the Birkdale District 
Council was not performed by them as consumers ofgas. If they had 
been making it as consumers, they would have done so under section 
39, where it spoke of five consumers of gas or the Local Board, which 
he took to mean the Local Board as consumers. But they had an 
independent power, according to the Act, todo a certain thing ; and if 
the case had turned on the small fraction of a candle, he would have 
had to lay before the Bench the point that the responsibility of the 
Corporation in relation to the District Council ended if and when they 
delivered 20-candle power gas into the Birkdale mains, over which they 
had no control. The tests that were made at the works in February 
and March gave over 21-candle power. The question for the Bench 
to decide was whether, if the gas had been tested at Birkdale by an 
approved burner, within the meaning of the Act—that was to say, a 
burner suitable for developing the best light the gas could give—it would 
have proved of 20-candle power. In conclusion, he said that, if his 
view of the word ‘‘approved”’ was correct, no one could dispute that 
a burner which was a natural evolution of the London argand, and a 
standard burner, was a suitable burner for testing purposes. 

Professor Vivian B. Lewes was the first witness called on behalf of 
the Corporation. He said he was a Professor of Chemistry at the 
Royal Naval College, Greenwich, also Chief Gas Examiner to the 
Corporation of the City of London. He was Secretary to the Depart- 
mental Committee appointed by the Board of Trade a few years ago 
on the photometric standard question. For some 17 or 18 years he 
had devoted attention to the photometry of coal gas. He was well 
acquainted with the methods applied for this purpose, and the forms 
of the burners in the photometers which had been made legal by Act 
of Parliament from timeto time. He had gone into the subject of the 
difference between the parties in this case. It was simply a question 
of the burner to be used. He had made several tests with the Silber 
argand used at Southport, compared with the 15-hole burner ; and he 
confirmed Mr. Bellamy’s opinion that the difference between them was 
about 4°6 candles. He was able to speak of the history of the gradual 
evolution of the argand burner. Soon after the invention of coal gas, 
argands were introduced. They were two concentric tubes, one in the 
other, between which gas was allowed to pass and burn in a circle. 
No attention was given to the regulation of the air or the pressure 
of the gas. Then the idea came in of closing the circular space 
at the top, by means of a ring of metal bored with a number of 
small holes; so that the gas, instead of coming out in a big mass, 
issued in little jets. These holes were bored close enough to- 
gether to cause the jets to coalesce, so as to form a ring of 
flame. Early in the fifties, they had most Provincial and London 
coal gas tested with a burner of this character, made of iron, with 15 
small holes in a circle. Late on in the fifties, the iron burner was 
replaced by what was known as the Birmingham argand, made of 
brass; and in 1859, a great improvement in burners was introduced 
by Dr. Letheby. He took a Birmingham brass burner, and placed in 
the top a steatite ring. The steatite not being a good conductor, they 
had the heat remaining in the flame, which increased the illuminating 
power. This burner gave 12 per cent. more light than the Birmingham 
burner. The Letheby argand was introduced, and underwent a slight 
modification. There was also a 15-hole argand known as the Leam- 
ington burner. Formerly, with the exception of Birkdale, Leamington 
was the only place where they used it. In London, at that time they 
had the Letheby 15-hole Argand burner, which it would be more 
correct to call the Sugg-Letheby. It had holes of different sizes, s0 
that they would burn from 12 to 18 candle gas. There was a large 
space in the centre of the burner; and, of course, inasmuch as the air 
supply to the flame was one of the main factors of combustion, it made 
a considerable difference in this burner compared with others. The 
burner they used at Birkdale was one of this class—constructed for 
the consumption of 18-candle gas. About 1871, another great improve- 
ment was made—namely, the introduction by Mr. Sugg of what was 
termed the London argand. The great and enormous improvement 
which took place then was that for the first time they had a proper 
regulation of the air draught. In the centre, there was a small tube, 


_which prevented a rush of air; and round the inside of the lamp was 


placed a truncated metal cone, which caused the air to go in and strike 
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at the base of the flame, and so improved its combustion. In all 
a burners, the gas had been allowed to go up through fairly 

road tubes into what was practically the reservoir of the burner ; and 
the area of the holes was always smaller than that of the tubes which 
led up to them, so that there was a certain amount of pressure on the 
holes. The Silber argand burner, which was somewhat similar to the 
London argand, was introduced in 1868; and the distinctive feature 
about it was that provision for the pressure at the point of 
ignition was reduced to zero. He had made some experiments 
with the Corporation gas at Crowlands; and he found, with the 
Leamington 15-hole burner, and burning enriched gas, that when the 
register indicated between 17 and 18 candles it began to smoke. That 
was to say, he could not get a consumption of 5 cubic feet with 
enriched gas without smoke arising. This showed there was improper 
combustion of the gas. He could not say that the Leamington and the 
Letheby burners would give like results; but that. they were burners 
of the same class. In 1871, they used to have the 15-hole argand 
burner very generally prescribed. It was made in several forms. 
The burner used in Birkdale was one of them; and it was of the 1871 
date, since when modifications had taken place. If 20 candles were 
obtained by the Leamington burner, he should say there must have 
been a feeble burning of the candles. 

The Town Cierx asked if it was not a fact that in 1881 a report, 
which became a Parliamentary Paper, was presented to the Board of 
Trade on the photometric standard, in regard to candles. 

Witness : There have been several photometric standard reports. 

The Town Crerk said he took it that the result of the report showed 
a wonderful diversity in the candles. 

Mr. HorripGeE objected to this question. It was possibly illegal. It 
was giving, in the second place, the result verbally of a document which 
the Town Clerk could not put in; and, in the third place, what the 
Photometric Committee did was irrelevant to the inquiry before the 
Court. 

Witness proceeded to deal with the result of his experiments for 
the Committee. He said he found there was a wide diversity. Under 
one set of conditions, the candles would burn better than at other 
times. It was very rarely candles would burn alike. They had to make 
an adjustment of the candles. Allowances were made ; but there were 
still differences which made the candles unreliable. This had been 
the gist of the reports of Committees for the last two or three years. 
In February, he received a sample of the Corporation gas, and made a 
chemical analysis of it ; and he produced the results. 

Mr. HorripGE objected. The Act said that the gas should be tested 
in a certain way. ‘As aforesaid’’ were the words used; and he 
objected to any analysis being put in. 

The Town Cierk said he wanted to bring evidence to show that 
they impounded the gas, and had it analyzed. 

Mr. HorripGE said the gas impounded at the Southport Gas- Works 
was not that supplied to Birkdale. When so tested ‘‘as aforesaid,” 
meant tested according to the Act of Parliament. 

At the Town CLeErk’s request, the Magistrates’ Clerk made a note 
of the refusal to receive this evidence. 

Witness was asked by the Town CieErkx if he considered the Silber 
burner suitable for educing the light of gas; and he replied in the 
affirmative. He considered the Silber burner and the “‘G”’ burner the 
same. 

Cross-examined: The enricher used by him at the time the chimneys 
smoked, was oil gas. There were some works in the country that used 
coal gas of 20-candle power. One was liable to get smoke by using 
enrichers ; but it depended upon the way they were used. 

Mr. Formsy asked if there was any difference in the chemical 
richness of 20-candle power gas made by pure coal and 20-candle gas 
enriched by oil ? 

Witness said that was an excessively complicated question. If they 
made the oil gas according to one process, they would get a very high 
proportion of what were known as saturated hydrocarbons ; and more 
air would be required to break them up. 

Mr. HorripGE referred to a letter written by the Town Clerk, 
dated Nov. 7, 1894, which contained the results of testings equal to 
15‘91 and 14°85 candles; and also to testings made in September, 1894, 
equal to 15°20 and 19°47 candles respectively. On June 19 and 20, 1894, 
the testings showed 19°95 and 188 candles respectively. He under- 
stood the witness to say that when he made these tests, smoke arose 
at 17 candles. 

Witness replied that that was so. 

Mr. HorripGE: And supposing the candles were according to Act of 
Parliament, and the proper adjustments were made, and an average of 
ten tests taken, could you account for the reason why, when it showed 
19‘9-candle power, smoke should arise ? . 

Witness replied that this might be owing to the candles burning 
badly, and the unit being very low. The temperature of the retorts 
might also have run up; and they would get consequently a greater 
decomposition of hydrocarbon. In the ordinary course, with gas of the 
character produced at Southport, the burner used would not show 
20 candles when the gas was burning at the regular rate of consumption— 
5 cubic feet. With the register they had, they might get from 18 to 19 
candles; but it would smoke from 17. Q 

Mr. HorripcE pointed out that on June 19 there was registered 19°95, 
and on June 27, 18’91 candles. 

Witness said it must be remembered that the burner they had was 
for 18-candle gas; and in all probability it would, with anything 
approaching nominal gas, register close on 19 candles. Then they 
would afterwards go back and make a richer and richer gas. The 
burner would then become more unsuited for its combustion; and the 
result was they would get a lower reading fromit. It becameimpossible 
some years ago for managers to supply gas enriched by cannel; and 
other methods were adopted, the best of which was oil gas. 

Mr. HorrincE said he might take it, then, that the highest result 
they had was a chance testing. 

Witness went on to say that they tested 25-candle gas with the burners 
used at Birkdale. This burner would register 184 candles; and at 19 
candles, it would begin to smoke. He admitted that in 1871 the 15-hole 
argand burner was generally used in the country; but he was quite 
sure that at that time Parliament approved of the London argand. It 





was in 1859 that the Referees sanctioned the Londonargand. He did 
not say that the 15-hole argand burner was the only one used in the 
country at the time. 

By the Town CLERK: The London argand was known as the Sugg 
new argand No.1. The differencein the results of this burner and the 
one previously used in London was something like 20 per cent. Hedid 
not know of any other argand of 15 holes of the 1871 period which was 
of 20-candle power. 

Dr. E. Frankland, F.R.S., said he was Consulting Chemist to the 
Local Government Board. Since 1851, he had paid much attention to 
the illuminating power of coal gas. He had published papers on the 
subject. One was on the ‘Source of Light in Luminous Flames.” 
He had experimented with the 15-hole argand burner as used at Birk- 
dale; but he could not make it burn 5 cubic feet per hour. He agreed 
with Professor Lewes that the Silber argand and the “G" burner 
embodied the distinctive principle of the standard London argand. 
The Silber argand or the G”’ burner was suitable for educing the 
light from the quality of gas supplied. 

Mr. John Booth, Engineer and Manager of the Southport Corporation 
Gas-Works, said that he had held this position for seven years. On 
Feb. 10 last he tested the quality of the gas. The enrichers used 
were Wigan 4 feet coal, which contained a percentage of cannel, and 
Wigan Arley coal, which was the best gas-making coal in the Wigan 
district. Among other enrichers, were Branwick and Starley cannel. 
And there was also some Russian solar oil used. The test was made 
on Feb. 10, with the Silber argand burner. 

Mr. Horripce said he objected to any tests except those referred to 
in the Act of Parliament. 

The Town C erk said that the tests were taker: by Mr. Booth’s 
assistants at the same time that they were made in Birkdale, for the 
sake of comparison. 

The BENcH ruled in favour of Mr. Horridge’s objection. 

Mr. Thomas Newbigging, M.Inst.C.E., said his experience in the 
manufacture of coal gas had extended over 40 years; and he had done 
a very large amount of work in testing the illuminating power of 
gas. He had recently made a test of the Southport gas, with a 15-hole 
argand burner similar to the one used by the Birkdale Council. He 
found that, at a point short of 20 candles, it smoked. From his know- 
ledge of the ascertained laws of gas combustion, he was prepared to 
say the Silber burner was a perfectly suitable burner for educing light 
from gas. 3 

Mr. HorribDGE, in cross-examination : The more holes there are, the 
more illuminating power you get ? 

Witness ; Not necessarily. 

Mr. William Sugg, Assoc.M.Inst.C.E., said he had made an experi- 
ment with the 15-hole argand burner used by the Birkdale Counci 
with the view of ascertaining the highest quality gas it was capable of 
consuming properly. He made one experiment at the Southport Gas 
Works ; and he found the burners smoked at a point short of 20 
candles. Healso found the same result when he made an experiment 
with the burner there. The London argand burner was the one 
adopted as the standard for 14 and 16 candle gas. They only wanted 
16-candle gas in London ; whereas in Southport they must make it up 
to 20 candles, by using enrichers. The Silber argand embodied the 
distinctive principle of the London argand. If the test at Birkdale 
had been made by the Silber or ‘‘G" argand, there would have been 
a record of over 20 candles. 

Cross-examined: There were no 15-hole argand burners made in 1871 
for more than 18-candle gas. 

Mr. HorripcE, finally addressing the Bench on the point of law 
raised by the Town Clerk, contended that an argand burner was a 
burner laid down by the Act; and he submitted that the words “ or 
other approved burner” could not mean any burner which might be 
invented. It must mean a burner which was approved of by both 
parties. He asked the Bench to find in his favour, not only on the 
ground that it was the 15-hole argand burner, and not “ any other 
approved burner,” that the Act of Parliament clearly meant to be 
used, but from the fact that there was no other approved burner at 
the time when the Act came into operation. The burner must be 
approved by the parties, or by Act of Parliament. He asked the 
Bench, if they convicted the Corporation, to inflict the full penalty. 
The Town Clerk said on the last occasion that it would make a 
difference of £10,000 to the Southport Corporation; but he might say 
that the loss to Birkdale from the bad quality of the gas was something 
like £13,000. 

Mr. Bellamy, recalled, said he took two tests on the roth and 27th 
of June, 1894, which gave respectively 19°95 and 18°81 candle power. 
They were the highest results he ever obtained. 

The Town CLERK said he wanted the decision of the Court to 
be given in a form which would enable them to finally settle the 
question. It had been hanging over them for many years; and he 
was extremely anxious that it should now be disposed of. Inasmuch 
as it involved large pecuniary considerations, they wanted it settled in 
a manner that amet be satisfactory. 

The Magistrates retired, and on returning to Court, 

The CuatrmaN said that they found the offence charged in the sum- 
mons was proved, and that as a fact there was not, at the date of the 
Act of 1871, any approved burner capable of testing 20-candle power gas. 
They fined the Southport Corporation {£10 and costs. ; 

The Town CreErx asked the Magistrates to give their definition of 
the approved burner. : 

Mr. HorripcE objected, because he was prepared to take the finding 
as it was given. He added that the costs had been agreed upon at 75 
guineas, which included the 25 guineas for the last adjournment of the 
proceedings. 

PR Town CiErk asked if the Court would grant a case on a point 
of law ? 

The CuairMaN: We have no desire to refuse a case. ; 

The other two cases of the 5th and 7th of February were then briefly 
gone into; the testings being equal to 16°25 and 15°93 candles, or an 
average of 16°09 candles on the first date, and 1590 and 16°20 candles, 
or an average of 16°05 candles on the second date. 

The Town CLEr«K consented to the first decision ruling these two; 
and the Magistrates imposed a penalty of £10 in each case. 
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Conviction for Selling Worthless Incandescent Gas-Burners. 


At the Central Criminal Court last Tuesday, Thomas Wilson, 30, a 
plumber, was indicted for obtaining money by false pretences. Mr. 
C. F. Gill and Mr. F. Owen prosecuted; the prisoner conducted his 
own defence. The prisoner had inserted advertisements in a news- 


paper offering incandescent gas-burners for sale at 5s. each complete ; 
and he also advertised mantles for incandescent burners at 1s. each. 
A number of persons purchased burners and mantles of him; but it 
was alleged that they were found to be worthless for lighting purposes. 
Prisoner's defence was that he had carried on a bond-fide business, and 
that he had supplied a large number of burners and mantles which 
were perfectly satisfactory. He called several witnesses in support of 
his defence. The jury found him guilty; and a previous conviction 
having been proved, he was sentenced to nine months’ hard labour. 








—— 


The Charge of Perjury in Connection with the Southwark Bridge 
Explosion. 


At the Central Criminal Court last Thursday, before the Common 
Serjeant, James Price, 38, a lighterman, was indicted for having com- 
mitted wilful and corrupt perjury. Mr. Horace Avory and Mr. Biron 
prosecuted. The prisoner brought an action in the Lambeth County 
Court against the South Metropolitan Gas Company, claiming 
damages for injuries he alleged he had sustained owing to a gas 
explosion on Southwark Bridge early last year. He was awarded £12; 
and as the appeal entered by the Company was dismissed with costs, 
the Company paid the award and the costs. It was subsequently 
found that the prisoner had been compensated for injuries he alleged 
he had sustained by falling over a grating belonging to the American 
Wringer Company. This accident occurred some time before the date 
of the explosion on Southwark Bridge ; but its importance in the case 
was this—that, on inquiry, it was discovered that, about an hour after 
the explosion, the prisoner was at the offices of the American Wringer 
Company, and was paid 30s. compensation, and that then he certainly 
was not suffering from the injuries he afterwards stated on oath in 
Court he received in consequence of the explosion. Witnesses were 
also called to prove that the prisoner was not one of those who were 
then injured. The jury found the prisoner ‘‘ Guilty.’’ Previous con- 
err having been proved, he was sentenced to three years’ penal 
servitude. 


a 
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Reckless Misuse of Water. 


At the Stratford Police Court on the zoth inst., Mr. J. J. Wheeler, of 
Copeland Works, Lea Bridge Road, Leyton, was summoned by the 
East London Water Company for using water for other than domestic 
purposes without having an agreement to do so. Mr. George Kebbell, 


who appeared for the Company, said the information was laid under 
section 18 of the Water-Works Clauses Act, 1863, which provided that 
any person not having a supply of water for other than domestic pur- 
poses and using water for such purposes was liable to a penalty of 4os. 
An agreement could be made with the Company to take water for 
garden purposes; but the defendant had no such arrangement. His 
premises had been watched from April 18 to June 2; and it was 
repeatedly noticed that at the back of the place there was a pipe 
turned on full, capable of wasting 400 or 500 gallons an hour. On 
Sunday, May 24, at six o’clock in the evening, the tap ,was turned on 
full, the drain which ran from the back was stopped, and the water was 
allowed to flow into the garden and form a large lake in which about 20 
ducks were swimming. This was at a time when the rainfall was only 
4 inches—the average being 25 inches; and, in spite of this scarcity, 
the water was being shamefully wasted. Mr. Kebbell added that on 
Saturday, June 6, the consumption of water in the East London 
Company's district exceeded that of the previous week by 30 million 
gallons, and was caused simply by reckless consumption. When 
the Local Government Board held an inquiry last year, the report con- 
tained a clause that the scarcity of water was due to excessive garden 
watering during May and June. The Company hoped that in this 
case such a penalty might be inflicted as would have a deterrent effect 
upon others, for he could assure the Bench that this was not an 
isolated case. If the waste was not stopped, the Company would in 
a few days have no alternative but to shut down the mains. Four 
witnesses were called to prove the case. Inthe pond were about 20 
ducks; and after the water had gone away, water was being thrown 
on the garden through a hose. Defendant and other residents in the 
neighbourhood had often been cautioned against watering gardens. 
Defendant did not appear, but sent a representative, to whom, however, 
the Bench said they could not listen. They fined the defendant the 
full penalty of 40s. with Court costs and the Solicitor’s fee; or, in 
default, 14 days’ imprisonment. 





<i> 
—— 


Disputed Water-Rent. 


At the St. Austell County Court, on the 15th inst., before His 
Honour Judge Grainger, an action was brought by the Urban District 
Council against Richard Parsons for the recovery of 5s. water-rent. 
The evidence of the collector was to the effect that the defendant 
occupied premises for which prior to March, 1895, he paid water-rent 
assessed on the rateable value of the house, with extra charges of 4s. 
per annum for a bath, water-closet, and garden tap. After this time 
an alteration was made in the mode of levying the rate. A properly 
made water-rate was assessed on all the urban district; and this 
covered all domestic supplies, including bath and closet, but not the 
garden tap, which remained a separate charge, though the amount was 
increased from 4s. to 5s. In cross-examination, witness said that the 
usual public notices with respect to the change were posted in the 
district. Defendant contended that under the Public Health Act, an 











agreement was necessary for water-rent; and in this case there was no 
such agreement. The collector said defendant had paid the charge for 
many years without a special agreement. His Honour held that the 
variation in the charge had created new conditions, and that an 
agreement must be made to render the rate legal. He therefore gave 
judgment for the defendant, with costs. 


> 


The Incandescent Gas-Light Patent in France. 

The Tribunal Correctionnel on the 19th inst. pronounced judgment 
against certain infringers, makers, and sellers of incandescent gas- 
burners. The decision appears to be important in the interests of the 
French Incandescent Gas-Light Company, inasmuch as-it defines, in the 
most decisive. manner, the patentable character of the invention, and 
declares that the invention depends less on the actual nature of the 
materials employed than on the process of manufacture of the mantle, 
The judgment discards the anticipations set up against the patent; 
declares the description of the patent completely sufficient; rejects the 
plea of the patent having lapsed by reason of non-manufacture within 
the time legally specified, and of the importation of the impregnating 
fluids or of articles made abroad; and formally recognizes the existence 
of the infringements, The Tribunal condemned each maker in a fine 
of 500 frs., and each seller in a fine of 300 frs., the damages to be 
further assessed by the Court. The defendants are further ordered to 
insert, at their own cost, a copy of the judgment in twelve newspapers 
to be chosen by the Company. 





<> 





Gas vy. Electricity at Tunbridge Wells.—The Engineer of the 
Tunbridge Wells electric lighting works having sent out a circular to 
consumers, asking for a return of the number of electric lamps used and 
gas-burners replaced, as well as the comparative gas and electric light 
bills for the quarter, the Gas Company have issued a counter-circular, 
pointing out that the action of the borough authorities in putting for- 
ward such a request is unfair and misleading in the form of return; 
and consumers are therefore requested not to fill in the paper sent 
to them, but a form enclosed by the Company. This issue of the two 
circulars has created some amusement in the town. 

English Incandescent Gas Share Company, Limited.—The report 
of the Directors of this Company, which was submitted to the share- 
holders at the first annual general meeting last Friday, stated that the 
net profits for the year derived from the dividend paid by the Incan- 
descent Gas-Light Company, Limited, amounted to £76,415. To this 
must be added the sum of £24,529, the amount of the commission paid 
to Mr. Moeller by the Incandescent Gas-Light Company, Limited, and 
assigned by him to this Company in accordance with the agreement 
entered into between him and the Company. There was thus a total 
of £100,944 available for dividend, of which the sum of £74,155, 
equivalent to 15 per cent., had already been paid; and the Directors 
recommended a further 5 per cent., free of income-tax, by way of final 
dividend. This absorbed £24,718, and left a balance of £2071 to be 
carried forward. 


New Joint-Stock Companies.—The well-known firm of Messrs. 
Forbes, Abbott, and Lennard has been converted into a limited liability 
company, with acapital of £250,002, divided into 5000 preference shares 
of £10 each and 18,182 ordinary shares of {11each. The object is ‘‘ to 
adopt and carry into effect an agreement expressed to be made between 
J. Abbott, J. Forbes, F. Lennard, and F. Ince of the one part, and the 
Company of the other part, for the acquisition, by purchase or other- 
wise, as a going concern, of the business now and hitherto carried on 
at London, Shoreham, Rye, Greenwich, and elsewhere, under the style 
or firm of Forbes, Abbott, and Lennard, and to carry on, in all or any 
of their respective branches, the businesses of chemical manufacturers 
and merchants, coalowners, ironmasters, saltmasters, distillers, dyers, 
&c.”" The first Directors (of whom there shall be not less than four) 
are J. Forbes, J. Abbott, F. Lennard, and F. Ince. The Phoenix Coal and 
Cannel Company, Limited, has been registered with a capital of £25,000, 
in £1 shares, to adopt an agreement with E. P. Steer, and to acquire, 
work, and develop the New North Leeswood Collieries and Brick- 
works, Leeswood, Flint. The Denayrouze Light Syndicate, Limited, 
has been registered with a capital of £25,000, in £1 shares, to carry on 
the businesses of manufacturers and dealers in apparatus ofall kinds for 
increasing the illuminating power of gas, spirits, oil, and other light- 
producing agents, suppliers of light, heat, electricity, and motive 
power, electricians, chemists, engineers, &c. The German Incandes- 
cent Gas Share Company, Limited, has been formed with a capital of 
£500,000, in £1 shares, to invest its capital in shares of the Deutsche 
Gasgluehlicht Aktiengesellschaft of Berlin. 

Gas Affairs at Milton.—At a meeting of the Milton District Council 
last Tuesday, Mr. Simmons asked how it was that Mr. Jordan, who 
was paid to collect the gas-rates, did not collect the money from the 
prepayment meters, but left this work to be done by Mr. Pike, the 
Manager of the Gas-Works. Mr. Hampton said he supposed Mr. 
Jordan was not able to do the extra work entailed by the adoption 
of prepayment meters. Mr. Pike took the register, and accounted 
to Mr. Jordan for the money. Mr. Simmons said he did not think the 
—— meters were much good, for they found one contained 3d. 
ess than there should be to pay for the gas registered, another had 3d. 
too much, while a third was so full of coppers that it would not work 
until the money was taken out. At Maidstone, most of the ‘‘ penny "’ 
slot meters had been done away with, and “ shilling '’ meters were used 
instead. Mr. Pike said it did not matter to him whether he cleared the 
meters or not, but be might say at once that the prepayment meters 
were, in his opinion, working most satisfactorily. He was not aware of 
there being any meter which did not contain sufficient coppers ; and as 
to the one which had the 3d. too much, the extra coppers were left in 
to make even money, as fractional parts were not collected. The 
Chairman said shilling meters would, no doubt, be shortly adopted ; 
and Mr. Simmons would then probably be satisfied. The Clerk pro- 
duced the annual return of the gas-works, from which it appeared 
that the total receipts amounted to £1495 16s. 7d.; and the total 
expenditure, to £1317 16s. 3d. Adding the expenses upon loans, the 
profits were practically ni] ; but the Council resolved that they would 
make a reduction of 1d. per 1000 cubic feet in the price of gas. 
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MISCELLANEOUS NEWS. 


MANCHESTER CORPORATION GAS AND ELECTRIC LIGHT 
SUPPLY. 


Annual Reports of the Gas and Electric Light Committee. 

The reports on the working of the Gas and Electric Light Depart- 
ments of the Manchester Corporation, with the accounts for the year 
ending March 31 last, have been issued by the Committee; and they 
will be presented to the Council to-morrow. We have, as usual, 
received copies of the documents from the Superintendent (Mr. 
Charles Nickson). The report on the progress of the gas undertaking 
is as follows :— 

Your Committee desire to report that, notwithstanding the extended 
use of the electric light in the central portion and in the leading 
thoroughfares of the city, and the unusually bright and open weather 
of the past winter, the business of the Gas Department has continued 
prosperous, and the results of the year’s working satisfactory. The 
increase in the consumption of gas for the year was 2°16 per cent., as 
compared with 4°28 per cent. in the previous year. 

The following tabular statement shows the quantity of coal and 
cannel carbonized and gas distributed as compared with the previous 
year :— 


Coal and Gas Made Gas Sent Out from Gas Unaccounted Per- 

Cannel Used. per Ton. the Works. or. centage 

ons. Cubic Feet. Cubic Feet. Cubic Feet. of Loss, 
1896 . 375,514 ++ 10,025 «+ 3,762,570,000 .«. 116,560,000 .. 3°10 
1895 . 364,895 10,084 «+ 3,083,067,000 .. 103,634,009 .. 2°81 


The average illuminating power of the gas sent from the works was 
equivalent to 19°55 standard sperm candles, as against 19°16 candles for 
last year. 

The following statement shows the quantity of coke, tar, and 
ammoniacal liquor made as compared with the previous year :— 





Tar. AMMONIACAL LIguor. Coxe. 
a. = et. eee, 
Total Yield Total Quantity Yield Total Yield 
Quantity. per Ton. 10-0z. Strength. per Ton. Quantity. per Ton. 
ons. Gallons. Gallons. Gallons. Tons. Cwt. 
1896. 23,950 .- 12°44 10,472,084 .. 27°89 2353173 12°53 
1895. 25,110 ,. 13°42 .«. 10,177,248 .. 27°90 231,125 12°67 


The number of gas consumers in the city was 70,546, and beyond the 
city 16,696; making a total of 87,242, as against 66,345 within the city 
and 15,944 beyond the city last year—being a total increase of 4953, as 
compared with 652 for the previous year. The average consumption of 
gas per.consumer in the city was 40,400 cubic feet, and beyond the city 
26,711 cubic feet, as compared with 42,208 cubic feet and 27,743 cubic 
feet last year. The number of gas fires and cookers in use was 80109, 
and the number of gas-engines 1112, as compared with 7040 and 983 
respectively for the year ended March 31, 1895. The quantity of gas 
used in these appliances is estimated at 210,500,000 cubic feet ; being 
an increase of 13°48 per cent. 

The facilities given for the use of gas in connection with prepayment 
meters by supplying boilers and brackets free, have resulted in a large 
increase in the use of these machines in small cottages. The number 
of these meters in use at the end of the financial year was 3883, as 
compared with 1481 in the previous year—an increase of 2402. The 
quantity of gas consumed by these meters was 22,770,000 cubic feet— 
an increase of 16,290,000 cubic feet, or 251°39 per cent., on the previous 
year. The demand for prepayment meters has been greater than the 
capacity to supply. They are now quite satisfactory as to correctness, 
and are a convenience highly appreciated by the users. 

The total revenue in the past year was £523,216, as compared with 
£579,278 in 1895 ; being a decrease of £56,062. The amounts received 
are as follows :— 


oes x 1895-6. 1894-5. 

Gas-rentals within the city . £323,052 £361,467 
Gas-rentals beyond the city . . 69,817 oa 74,693 
City Fund, for street lighting . 43,387 ée 46,058 
RN ns et a a tke Rs 40,634 a 46,077 
wae. <6 8. ee eee 27,411 re 18,905 
Ammonia water . . .. - 18,584 a" 31,705 
Sundry receipts. . . .»« +» 331 ee 373 

£523,216 ee £579,278 


The decrease in the amount of revenue from gas-rentals arises from 
the reduction of 3d. per 1000 cubic feet in the price of gas both within 
and beyond the city, and the abolition of meter-rents within the city. 
These concessions were estimated to amount to about £56,100 ; but, in 
consequence of the increased consumption of gas, the actual loss of 
revenue from these sources has been only £46,511. There has also 
been a reduction in the amounts received for coke of £5443 and for 
ammonia water of £13,121. There has, however, been an increase of 
£8506 in the amount received for tar. 

The amount paid for coal and cannel, including cost of unloading, 
was £230,330, as compared with £244,012 last year. The cost per ton 
carbonized was 12s. 3'21d., against 13s. 4°50d. for the previous year— 
a gain to the Committee of 1s. 1'29d. per ton in the purchase of coal 
and cannel, which on the total carbonization amounts to £20,794. 

The gross profit on the year’s working was £88,063 15s. 11d. The 
sum of £31,049 15s. 9d. was paid for interest, and £17,734 10s. 9d. 
has been placed to the sinking fund (as required by the Acts of Parlia- 
ment under which the money is borrowed). The net profit, therefore, 
amounted to £39,279 9s. 5d., the whole of which was paid over to the 
city fund, together with the sum of £2775 19s. 10d. transferred from 
the contingent fund account; making a total of £42,055 9s. 3d. paid 
to the city fund during the year. 

The whole of the works and plant have been kept in a state of 





thorough repair out of revenue. The following are the capital and 
renewals accounts :— 


Capital Account. Renewals Account. 


Gaythornstation. . . 1,216 1 aa 107 19 6 
Rochdale Road station . . * 8 16 Z as pe P, 8 
Bradford Road station . . 39,828 9 7 ws 6,069 13 3 
Droylsden station .. . 641 14 I ee 145 9 4 
Street-mains . - 9,838 14 2 ae 2,760 19 0 
Service-pipes. . . . . 4,328 14 5§ P 3,986 3 2 
Meters. . . ° - 12,310 6 3 ae 3,753 10 6 
ace aa he" be 2,145 7 8 = 218 14 10 
Stoves showroom, Deansgate 681 18 2 ‘s ee 
Land for Ship Canal Wharf 10,075 9 5 ot at 
Property in Victoria Gar- 

dens and Mill Street, 

DWAGIONG 6, ec 8 2,009 10 3 “a ee 





£80,385 18 2 «s £17,599 4 3 


The new holder at the Gaythorn station has been in full use during 
the past winter, and has enabled your Committee to ensure a good 
and regular supply of gas being sent into the rapidly increasing dis- 
tricts to the south and south-west of the city. 

There have been practically no extensions or extra renewals of works 
at the Rochdale Road station during the past year. Important 
improvements are contemplated during the next two or three years, 
which will be duly reported upon as they from time to time are decided 
upon. The tank for the large gasholder at the Bradford Road station 
is completed, and has been tested with 6,500,000 gallons of water to 
a height of 6 feet above the ‘‘dumpling,” and found to be thoroughly 
tight and satisfactory. The gasholder is now making good progress, 
and is rapidly approaching completion. It is expected that, by the 
time this report is issued, the holder will be ready again to be tested 
with water; and there are good grounds for hoping that this large 
holder (of 7 million cubic feet capacity) will be available for the 
storage of gas in the ensuing winter, and largely aid your Com- 
mittee in giving a full and regular supply of gas in the darkest days. 
An additional quantity of land adjoining these works has been pur- 
chased at a cost of £2009 tos. 3d., which amount will be covered in a 
few years by the small cost at which rubbish from the works can be 
tipped on this land, which will then be available and valuable for build- 
ing purposes or extension of works. The arching over of a length of the 
River Medlock of about 178 yards is in progress, and will be completed 
in the next few weeks. This improvement will also add to the land avail- 
able to the Committee for tipping purposes and for future extensions. 
The tenders for the buildings, machinery, tanks, &c., required for the 
carburetted water-gas plant have been let, as reported from time to 
time to the Council; and the work is making fair progress. The 
method of making gas for which this plant is designed will be found 
of great service to your Committee in cases of sudden fogs and long- 
continued dark weather, when the consumption of gas becomes ex- 
ceptional. The settings of inclined retorts at the Droylsden station 
continue to work efficiently and economically. The plant required in 
the experimental system of purification, referred to in the report of 
last year, is now completed, and the practical results are being watched 
with care, and will be reported upon in due course. “ 

The street mains and services have been kept in good condition. 
The loss of gas from leakage and condensation has been 3°10 per cent. 
The total length of mains laid is 7364 miles and 322 yards. 

The business done at the stoves show-room in Deansgate since 
September, 1895, when the premises were opened, has been satisfactory, 
and gives evidence of an increasing demand for gas for cooking and 
heating purposes. The number of articles sold from Sept. 25, 1895, 
to March 31, 1896, was 401; new cookers and heaters purchased for 
hire in the year ending March 31, 502; stoves issued on ordinary hire 
during the year (including new stoves and re-issues), 1158; stoves issued 
on hire-purchase, 37; stoves cleaned and repaired, 693. 


In the course of their report on the Electric Light Department, the 
Committee say :— 


The number of consumers at the close of the year ending March 31, 
1896, was 1148; being an increase of 407 as compared with the previous 
year. The number of lamps connected was 89,294 incandescent (of 
8-candle power) and 806 arc, as compared with 60,632 and 385 respec- 
tively. There were also 47 motors at work, representing 544-horse 
power ; being an advance on the previous year of 30 motors, equal to 
384-horse power. The total length of mains laid was 113 miles 
742 yards. The total quantity of current accounted for was 1,801,429 
units, or 93°49 per cent. of the quantity produced. 

The financial results of the year have been good. The net profit, 
after defraying all charges for cost of production, &c., provision for 
renewals, sinking fund, and interest on loans, amounts to £11,138 Ios. 
The amount derived from sales of current (which works out to 497d. 
per unit accounted for) was £37,369 4s. 4d.; the meter-rents received 
amount to £883 8s. 3d.—making a total income of £38,252 12s. 7d. 
The expenditure was £14,211 5s. 2d.; to which is added the amount 
transferred to the renewals account, £3491 14s. 9d.—together, 
£17,702 19s. 11d.—showing a gross profit of £20,549 12s. 8d. Out of 
this sum the following requirements had to be met: Interest on mort- 
gage debt, &c., £5149 4s. 6d.; sinking fund, £4261 18s. 2d.—together, 
£9411 2s. 8d.—leaving asurplus or net profit for the year of £11,138 Ios. 
This surplus, together with the balance of £5499 8s. 8d. brought from 
last year’s account—making a total of £16,637 18s. 8d.—has been 
appropriated as follows: Paid to the city fund in aid of rates, 
£6963 14s.9d.; placed to the contingent fund, £8521 3s. 11d. ; carried to 
next year’saccount, £1153. The financial position of the undertaking 
on March 31, 1896, was as follows :— 








Totalcapitalexpenditure. . . » « «+ £251,689 12 9 
Amount of capital redeemed todate . . «+ £9,186 4 0 
Balance at credit of the renewals account . £7,491 14 9 


Do. do. 
Do. do. 


contingent fund. . 8,521 3 11 
net revenue account. 1,153 0 O 





£17,165 18 8 
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The report furnishes particulars as to the additions to the worksand 
mains made and in contemplation; and it concludes by stating that 
application has been made to the Local Government Board for per- 
mission to borrow the further sum of £100,000 for the purpose of 
carrying out extensions of mains which are imperatively necessary. 


a 
> 


PLYMOUTH AND STONEHOUSE GAS COMPANY.’ 


The Annual General Meeting of this Company was held last 
Thursday—Mr. G. HenpErson in the chair. 

The Directors’ report stated that, after payment of the authorized 
dividend in January last, together with interest on the debenture stock, 
the balance remaining to the credit of the profit and loss account 
amounted to £22,047, from which was recommended the payment of a 
dividend for the half year ended March 31 last of 64 per cent. on the 
ordinary stock, 9s. 9d. per share on the “‘ additional shares,’’ and gs. 3d. 
per share on the ‘new shares, Act 1879,” free of income-tax. . This 
would absorb £6331; leaving £15,716 to be carried to the credit of the 
next account. The large gasholder referred to in the last report was 
completed in time for use during a portion of the past winter, and is 
working very satisfactorily. Since theprevious meeting, an action com- 
menced against the Company by Mr. Ward, whose tannery adjoins the 
works, had been brought to trial. After the erection of the Company's 
new retort-house and other works on land bought by the Company at 
Mr. Ward’ssuggestion in 1873, he had complained of damage occasioned 
by dust and smuts alleged to proceed from the Company’s works. 
The Directors had always been most anxious to do everything in their 
power to prevent any reasonable ground of complaint; and with this 
view they had been at all times ready to consider any of Mr. Ward's 
suggestions, and had removed the sulphate of ammonia apparatus to 
another position, erected a lofty iron screen between the works and Mr. 
Ward's tannery, placed Colonel Dulier’s apparatus in their boiler 
chimney, and put screens and iron doors to the retort-house, and were 
now covering over the coke-yard, and making further provision for the 
escape of dust and smuts. On the trial of the action in London, the 
Directors, acting on the advice of their eminent Counsel (Sir E. Clarke, 
Q.C., M.P., Mr. Channell, Q.C., and Mr. Duke), consented to an in- 
junction in terms suggested by them and approved by the Judge, and 
to the question of damages being referred to the Official Referee. At 
the inquiry held in Plymouth before the Referee in April last, at which 
Mr. Ward claimed damages amounting to £6240 18s. 5d., the Directors, 
again under the advice of Counsel, agreed to the payment of a sum of 
£3200 in settlement of the amount claimed by Mr. Ward; it being 
arranged that he should not make any application to the Court to 
enforce the injunction before Oct. 25 next. This would give time for 
the completion of the works now in progress, which have been care- 
fully planned by the Consulting Engineer of the Company, and approved 
by other advisers of the highest eminence, and which the Directors 
are assured will, when completed, leave no reasonable cause for com- 
plaint against the Company's works. In conclusion, the Directors 
reported, with an eo of regret, the retirement from the Board, 
through ill-health, of Mr. R. H. H. Snow, the Deputy-Chairman. This 
reduces the Directors to nine, as provided by the Act of 1894. 

The balance-sheet showed that the total capital received is £205,000 ; 
and that the Company have still power to issue 5 per cent. stock to the 
value of £80,000 and to borrow £20,000 of 3 per cent. debentures. 
During the year ended March 31, the capital outlay amounted to 
£31,127, of which £937 was for lands, £20,701 for new buildings and 
plant,and the balance for new mains and services. The revenue 
account showed a balance of £12,463, ascompared with £13,024 in the 
year ending March 31, 1895. With regard to the profit and loss 
account, a sum of £23,908 was brought forward; and after paying the 
interim dividend and deducting the interest on debentures and the 
bankers’ interest, there was a balance of £22,048 remaining on March 31 
last. The reserve fund amounted to £17,411. According to the 
manufacturing account, 68,069 tons of coal and 3343 tons of cannel 
were carbonized, against 68,800 tons of coal and 1510 tons of cannel 
in the preceding twelve months. The residuals sold were 35,651 tons 
of coke, 2058 tons of breeze, 714,120 gallons of tar, and 482 tons of 
sulphate of ammonia. In the previous year, the sales were 32,258 tons 
of coke, 2173 tons of breeze, 692,870 gallons of tar, and 541 tons of 
sulphate. 

he CHAIRMAN, in moving the adoption of the report and accounts, 
said that, owing to the exceptionally mild winter, the working results 
of the past year had not given the usual increase in their gas-rental. 
The average annual increase in the output of gas had been 25 million 
cubic feet, while a particularly severe winter had sent it up to 
40 million cubic feet ; but for the past year the increase had only been 
13 millions. The receipts from sales of gas were £61,044—an increase 
of £1043 on the previous year. Only £18,315 had been received for 
residual products, against £21,698 last year; being a decrease of £3383. 
This was chiefly explained by the reduction in the value of sulphate of 
ammonia, which only fetched £8 per ton now, as against {12 and £15 
sd ton a few years ago, while the cost of production remained the same. 
he total receipts were £83,366, as compared with £85,436 last year— 
a decrease of £2070. All gas companies throughout the kingdom had 
suffered more or less from the mildness of the season ; and in some 
cases the nee of gas was less than in the previous year. As 
their increase in this respect showed, they were not so badly off assome 
larger companies. With reference to the litigation between the Com- 
pany and Mr. Ward, they had received a hint that possibly further 
roceedings would be taken ; and it would therefore be inadvisable and 
inexpedient to say more upon the subject than appeared in the report. 
The Directors had done, and were doing, everything possible to prevent 
a nuisance to Mr. Ward's works ; and‘they had taken every precaution 
recommended by experts. It was unfortunate for both parties that the 
works adjoined. 

The Deputy-CHairMan (Mr. T. Pitts) seconded the motion; and it 
was Carried. 

The dividend as recommended was then declared. 

The CHairMAN next proposed that the Directors be empowered to 
pay an interim dividend at the same rate on Jan. 1, 1897. He said 











it was satisfactory that they were able to maintain their dividends 
with gas at 1s. 9d. per 1000 cubic feet, while they were under the 
necessity of supplying it at a higher illuminating power than formerly, 
The only effect of the Corporation's opposition to their Billin 1894 was 
that the illuminating power of the gas was raised from 14 to 15 
candles. It was impossible for anyone to distinguish between the 
two; but it had necessitated, on the part of the Company, an addi- 
tional expenditure, which otherwise might have been devoted to a 
reduction in the price of gas. The Corporation spent a great deal 
of the public money in opposing the Company’s Bill, and put them 
also to a large expense, without benefiting either the ratepayers or the 
shareholders. 

The resolution was carried. 

The retiring Directors (Mr. G. Cox, Mr. G. Henderson, Mr. J.H.S. 
May, and Mr. W. Radford) were re-elected ; and Mr. J. Pike, the retir- 
ing Auditor, was re-appointed. 

The meeting was then made special for the purpose of authorizing 
the issue, under the Company’s Act of 1894, of further capital amount- 
ing to £15,000 of ordinary stock. / 

The Cuairman, in moving the formal resolution, explained that they 
were overdrawn on capital account to the extent of £13,337; and they 
were also largely overdrawn at their bankers’. He hoped the adoption 
of this proposal would put them in a position to meet all their liabili- 
ties. It was rather an advantage to have an overdrawn account at the 
present low rate of interest. If they issued new capital, it would 
involve a much heavier charge in the shape of dividend ; so that it was 
policy to continue the overdraft, so long as the bankers would give 
them the accommodation they required at 24 per cent. 

Mr. Pitts seconded the resolution ; and it was carried. 

The CuarrMan thanked the shareholders for their attendance, and 
said he hoped the Company would continue to supply gas at ts. 9d. per 
tooo cubic feet, though it was rather difficult to do so, especially as 
the extra illuminating power put something like 13d. or 2d. per 1000 
cubic feet on the cost of production, without conferring an appreciable 
advantage on anyone. 

Mr. R. J. Bazvey proposed a vote of thanks to the Directors for their 
assiduous attention to the duties of their office. 

Mr. R. Woottanp seconded the motion, and expressed the hope 
that the Corporation would in future work more in harmony with the 
Company than they had done in the past. The Directors were, he 
said, to be congratulated on the manner in which they guided the Com- 
pany through the litigation of the past year. They had, however, been 
put to a great deal of unnecessary trouble by their fellow-townsmen. 

The motion having been carried, 

Mr. T. WoLFERSTAN, in acknowledging it, said the Directors had cer- 
tainly experienced considerable anxiety andextra work in consequence 
of what had occurred in the last twelve months. In connection with 
what had been said as to the cost of the extra candle of illuminating 
power, there was a point of considerable importance. When before 
the Parliamentary Committee, they were told that it depended not so 
much on the Company as on the consumer whether or not a good light 
was obtained. It was possible, by the use of regenerative burners, to 
make the illuminating power of 14-candle gas equal to 24 candles, and 
by the use of incandescent burners to make it equal to 50 or 60 candles. 
This showed how useless it was to increase the illuminating power one 

int by Act of Parliament. When complaints were made about the 
lluminating power, it was usually less the fault of the gas than of the 
appliances by which it was consumed. 

The Cuarrman also briefly acknowledged the resolution. 

A vote of thanks was then accorded to the staff, for the efficient 
manner in which they had performed their duties. 

The Secretary (Mr. J. Thomas) acknowledged the compliment ; 
and the proceedings closed. 


— 
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BATLEY CORPORATION GAS SUPPLY. 


The Annual Accounts. 

We have received a copy of the accounts of the Batley Corporation 
Gas Department for the year ending March 31 last, prepared by Mr. 
T. Cantrill, the Borough Accountant. The sale of gas for public and 
private lighting in the borough and in the township of Soothill pro- 
duced £17,301; the rental of meters and stoves, £712; residuals 
(including spent lime and oxide), £3953; and the profit on stores, £34— 
making a total of £22,000. The manufacture of gas cost £9437 (coals 
and wages coming to £8403); its distribution, £676; rates came to 
£1708; and general management and bad debts made up a total of 
£12,461—leaving a balance of £9539. After meeting the charges for 
interest and the instalment of the sinking fund, there was left a net 
balance of £3632, being the profit on the year’s working. The balance 
of accumulated profit on March 31, 1895, was £6797 ; and £2000 of it 
was taken to the borough fund in aid of the rates, and £1739 to the 
contingency fund. The remainder added to the year's profit of £3632 
made up {6690 to go to the balance-shect. At the close of the 
financial year, the balance of the contingency fund was £8000. The 
capital account (on which there was an unexpended sum of £7154) 
was not drawn upon during the year; the outlay on this account being 
met out of the contingency fund. Under the supervision of Mr. J. F. 
Bromley, the Engineer and Manager, 16,000 tons of coal and cannel 
were carbonized in the twelve months covered by the accounts; the 
quantity of gas made being 161,840,000 cubic feet. Of this, 155,304,000 
cubic feet were sold, and 1,009,000 cubic feet were used on the works— 
the gas unaccounted for being only 3-4 percent. of the make. Theillu- 
minating power averaged 17:94 candles. With regard to price, it is 
2s. 3d. per 1000 cubic feet net in the borough, and 2s. 6d. net in Soot- 
hill; the charge with automatic meters being 3s. 4d. net. The gas for 
the public lamps in the borough is charged at the rate of 1s. 6d. per 
1000 cubic feet; in Soothill, at 2s. 6d. The average price of the 
155,304,000 cubic feet of gas sold last year comes out to 2s. 2°736d. 
per 1000 cubic feet. The consumers should not have cause of com- 
plaint at this; while the ratepayers have received substantial relief out 
of the profits of the gas undertaking. 
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ELECTRIC LIGHTING NOTES. 


In the opinion of a large section of the ratepayers of Bury St. 
Edmunds, the Corporation have at present ‘‘ too many irons in the fire.” 
They have before them what are known locally as the Provision 
Market and Moyse’s Hall schemes, and also a proposal to adopt 
electric lighting, all of which mean an “ extravagant expenditure of the 
ratepayers’ money.’ The town isalready upwards of £50,000 in debt ; 
and if £20,000 is borrowed for electric lighting and £2000 for the other 
schemes, the total indebtedness will amount to £73,588. These figures 
were quoted a few days since at a public meeting convened by the 
Ratepayers’ Association, at which resolutions were passed protesting 
against the proposed oy apr and declaring that the present is a 
most inopportune time for the introduction of the electric light. One 
speaker, referring to the electric lighting project, neatly described the 
position. It was, he said, a hobby taken up by certain gentlemen with 
the best intentions; but the townspeople did not want to be landed in 
heavy debt. The financial success of the electric lighting scheme was 
doubtful. 

The Electric Lighting Committee of the Hull Corporation have 
adopted a scheme providing for a high tension generating station, with 
plant equal to 760-horse power, and two sub-stations, with distributing 
mains, at acost of £40,679. Theannual expenditure, including interest 
and sinking fund, is estimated at £3786; and the income from a supply 
of 170,000 units, at 54d., at £3895—showing a profit of £109. 

Judging from the meagre attendance at the inquiry recently held by 
Colonel J. O. Hasted into the proposal of the Southampton Corporation 
to purchase the works of the Electric Light Company, little interest 
is taken by the ratepayers in the question. The Corporation sought 
the sanction of the Local Government Board to the borrowing of 
£50,000 for the purpose. The Company was incorporated in 1888 with 
a capital of £30,000, only a portion of which, however, had been called 
up. The amount agreed upon as purchase-money is £21,100, which 
comprises £19,187 of capital expenditure up to Dec. 31, and a further 
amount on capital account up to the date of the agreement, together 
with a certain sum for goodwill. It will be necessary for the Corpora- 
tion during the ensuing session of Parliament to apply for a Provisional 
Order to enlarge the undertaking, so as to supply the extended portion 
of the borough. The witnesses for the Corporation were of opinion that 
the agreement was fair and equitable; but, in answer to the Inspector, 
it was stated, on behalf of the Company, that the figure mentioned in 
the agreement had only been arrived at after very hard bargaining. 
The Company originally asked for £35,000. 

The new Chairman of the Hampstead Electric Lighting Committee 
is Mr. C. H. Reed, who succeeds Mr. Thwaites after the latter’s five 
years’ service. Last Thursday, Mr. Reed reported an increase of -100 
customers since Christmas (making 355 in all), and a total present out- 
put of current equivalent to 25,292 8-candle lamps through 55 miles of 
mains. This statement was received with cheers, and the delighted 
Vestrymen then proceeded to consider a letter from the Westinghouse 
Company, “claiming a royalty on the three-wire system of supply used 
by the Vestry, as coming within the claims of the Hopkinson patent ; 
and pressing the Vestry to obtain a licence therefor.” In the course of 
the j er Ay the Engineer said he believed the amount of the licence 
was 24 per cent. on the cost of the copper; and it was resolved—‘ That 
the Vestry do deny any liability in the matter of such patent.” On 
opening the tenders for the extension of the electric lighting station, it 
was found that that of Messrs. Chessum and Sons, amounting to £7499, 
was the lowest ; while the estimate of the Vestry’s Architect was only 
for £6200. Quite an excited debate ensued on the motion to accept 
this tender ; and several amendments were proposed. But the matter 
was ultimately smoothed over by the Architect’s explanation that his 
figures were prepared before the late strike, and that since this event 
all contractors had raised their prices at least 10 per cent. Truly the 
British Workman is a power in the land! It does not appear to be the 
intention of the Electric Lighting Committee to formally present to the 
Vestry their 1895 report, recently detailed inthe ‘‘ JouRNAL.” This is 
wise, for much publication will be saved thereby. The ratepayers are 
charged 6d. per copy ; so few will read it. 

The St. Pancras Electric Lighting Committee have chosen for their 
new Chairman Mr. Edward Cox—a gentleman hitherto associated with 
the electricity question rather as an opponent than even a lukewarm 
supporter. When, therefore, this appointment was reported to the 
Vestry last Wednesday, Mr. M’Gregor moved that the report be referred 
back for further consideration, and asked why those gentlemen who 
were capable and willing to act had not beenapproached. Proceeding 
to urge the claims of Dr. Smith and Mr. Menzies, the speaker was, 
amidst some excitement, ruled out of order by the Chairman (Mr. W. 
J. Wetenhall), who pointed out that the Committee were empowered 
to elect whom they pleased. Mr. Menzies then expressed regret at his 
name having been brought forward, and magnanimously declared that 
he was “perfectly contented with the decision of the Committee.’’ Not 
so, however, Dr. Smith, who, while agreeing that it would have been 
better had his name not been mentioned, said that, after being Deputy- 
Chairman since the Committee was formed seven years ago, he felt 
that he could not have given satisfaction had the minor office been 
offered to him again. Thus the incident ended; and whether or not 
this action of the Committee indicates a changeof policy, remains to be 
seen. A letter was read from the London County Council, offering to 
lend the Vestry £15,300 for electric lighting purposes, and stating that 
this would complete the £75,000 sanctioned, and that a further loan 
could be effected if the details were satisfactory. The Vestry Clerk, 
commenting on this communication, said that the total only reached 
£61,400; so that there was still a sum of £3600 to be advanced. 
Eventually, the whole matter was referred to the Committee for report 
tothe Finance Committee. It is interesting to note that,in his maiden 
speech as Chairman, Mr. Cox, said it was the policy of his Committee 
to do their best to prevent accidents. Who need fear explosions now ? 

The Exeter Corporation have not made a very promising start with 
the management of the electric lighting undertaking of which they 
assume control to-day. At a meeting of the City Council last 
Wednesday, the Electric Lighting Committee submitted a series of 
recommendations for the conduct of the works. Among their various 








pees were: That the Engineer to the old Company (Mr. Munro) 
retained at a salary of £200; that the works be considered one of 
the departments of the work of the Council under the general control 
of the City Surveyor ; that the Council should undertake the installa 
tion of the light and the repair of fittings in the houses of consumers ; 
that a staff be appointed, including the present clerk of works as general 
clerk; and that the accounts be collected by the Corporation rate 
collectors on a commission of 14 per cent. All these recommendations 
were severely criticized. It was said that the carrying out of repairs 
by corporations resulted in financial loss; that the appointment 
of Engineer ought to be thrown open; that another and better 
paid clerk should be appointed, and that he should superintend 
the collection of the accounts; and that the undertaking should 
be conducted as a separate department free from the control 
of the Surveyor and the Town Clerk. Despite the plea of Alderman 
Domville, who is the Chairman of the Committee, that there was 
no time to advertise for an engineer, the Council rejected the 
recommendation for the appointment of Mr. Munro, and decided 
to throw it open—one gentleman expressing the opinion that they 
could get the pick of the electrical engineers for a salary of {250. By 
the casting vote of the Mayor (Alderman R. Pople), it was also 
decided to advertise for a clerk. How much farther the Council 
would have gone in their revolt against the Electric Lighting Com- 
mittee, it is impossible to tell; for at this stage someone discovered that 
a number of members had gone to lunch, and that there was not 
aquorum. The rest of the report was accordingly left over for con- 
sideration at an adjourned meeting, which was called for yesterday. 
An attempt was then to be made by the Committee to reverse the 
decision of last Wednesday’s meeting, and to secure the rescinding of 
the two resolutions passed, and the adoption of the proposals as to the 
Engineer and the clerk. In any case, it is a bad beginning 
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WATER SUPPLY BY DISTRICT COUNCILS. 





Early in the present session, a Bill was introduced by Colonel Cotton- 
Jodrell, Sir J. Brunner, and Mr. Tollemache, ‘‘ to give greater facilities 
to district councils to arrange with landowners for the supply of pure 
water to their estates.’ At present, limited owners and their powers 


come under the Reservoirs Act, 1877, by which they have authority 
to carry out the supply by going to land improvement companies, and 
spending their own money or borrowing it—the sanction of the Board 
having to be obtained thereto. The present Bill, which consists of 
seven clauses only, provides that all owners, limited or otherwise, may 
make arrangements with rural district councils, with the concurrence 
of the Board of Agriculture. The advantage of the Bill is that.in rural 
parishes it often occurs that a long extension of water-main cannot be 
supplied without the assistance of the owner, as the rate for carrying 
out the work would be too heavy a burden for the townships or parishes 
concerned. The Bill gives power to all owners to charge their estates, 
or provide the money for this purpose. Under it also, where a long 
extension of mainis contemplated, all owners, large or small, can com- 
bine to supply the need, whereas under the Reservoirs Act each 
individual owner can only act for his own estate. In the case of 
“partial action ’"—that is, where only part of a parish or township had 
to be supplied—the non-receiver of the water would object to the special 
rate. The Bill does away with this difficulty. The cases where local 
sewerage works have been opposed by other ratepayers may be cited 
in support of the above. Asan example of the effect of the Bill in 
a union where its principles have already been applied (by mutual 
arrangement and by the zeal of the surveyor), about 120 miles of main 
have been constructed, supplying some 3000 houses, which could not 
otherwise have been so treated; and applications for the water are 
still coming in from owners and occupiers all round. The Bill is merely 
permissive. 
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THE NIDD WATER-WORKS OF THE BRADFORD CORPORATION. 








Last Tuesday, the members of the Bradford Corporation paid a 
visit to the Gouthwaite compensation reservoir, which is being con- 
structed in connection with the new water-works in the Nidd Valley. 
On arrival, the party were driven in carriages to the lower end of the 
site of the reservoir, about 2 miles above Pateley Bridge. The works 
in connection with the great dam which is to stop up the end of the 
Nidd Valley, and so form the Gouthwaite reservoir, more than two 
miles in length, were inspected with much interest. The maximum 
depth of this dam is 110 feet; and its maximum width at the base is 
74 feet. It will take at least two more years to complete. The River 
Nidd has been diverted to a course near the road to Gouthwaite Hall ; 
and from here to the rising ground opposite, extends an immense trench 
above 100 feet deep, in which the solid masonry dam is being slowly 
erected. From this part of the work the party were driven to Ramsgill, 
which will be at the head of the reservoir, and thence to How Stean 
Beck and Middlesmoor. At various points on the west of this route, 
high up the hillside, could be seen the works necessitated by the con- 
struction of the conduit, which starts at Woodale, above Middlesmoor. 
The Corporation have obtained powers for erecting three service 
reservoirs above Woodale; but at present they are contenting them- 
selves with partially tapping the water supply there, and absorbing a. 
large number of streams below, which intercept the conduit to the 
west of the Gouthwaite site. Without building a single storage 
reservoir, the Corporation, by a comparatively small dam at Woodale, 
and by the line of conduit below, will gather upwards of 4 million 
gallons of water a day; but the undertaking is of such an elastic 
character that, under the powers already acquired, they will be able 
to extend it from time to time, as occasion may necessitate. On 
returning to Pateley Bridge, the party dined at the King’s Arms Hotel ; 
Alderman Holdsworth, the Chairman of the Water Committee, 
presiding. Responding to the toast of ‘The Water Committee,” the 
Chairman remarked that as Bradford had spent more than three 
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millions of money on water-works, and would spend £140,000 or 
é 50,000 a year for some time to come, it could not be said that the 
orporation were lacking in the enterprise and forethought necessary 
for providing the town and trade of the district with an adequate 
supply of water. Next to wool, perhaps water was most essential to 
the Bradford trade; and the Corporation were trying not only to 
supply this water in sufficient quantity, but of the quality which was 
necessary to enable local manufacturers to compete with those of 
France and other countries. The construction of the new water-works 
was not the only difficult aspect of the undertaking. In the acquisi- 
tion of land and rights, the Committee had to fight a good many 
extravagant claims. The Corporation, recognizing the compulsory 
character of their action, had been prepared to pay liberally for any- 
thing they took from other people; but they had n obliged not to 
confuse liberality with extravagance, and confine their transactions to 
such as were fair and just from the point of view of the ratepayers. 
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LEIGHTON BUZZARD WATER SUPPLY. 


Local Government Board Inquiry. 

The Leighton Buzzard District Council having applied to the Local 
Government Board for powers to borrow a further sum of {£2500 for 
the purpose of completing the water-works, Colonel A. G. Durnford, 
R.E., recently held an official inquiry in regard to the matter. 
Mr. J. Newton, the clerk to the Council, said the original estimate had 
been exceeded by £2500, which occurred as follows: The water- 
tower and engine-house were put down to.cost £2138 ; and the expendi- 
ture amounted to £4178; for pumping and gas-engines in dupli- 
cate, the expenditure had sae the estimate by £85; the well, 
8 feet in diameter, cast-iron cylinders, and bore-hole,cost £254 morethan 
was reckoned for; while the engineer’s charges and superintendence 
by the clerk ofthe works had amounted to £120 more than was given 
in the estimate. Mr. H. B. Nichols, the Council’s Engineer, explained 
that the excess was caused by the combining of a water supply scheme 
and a sewerage scheme. The Inspector asked if payment had been 
made out of one fund; because it was represented that the excess was 
on the water supply. Mr. Nichols said the excess was due to both 
schemes. The Inspector said the question of mixing the water and 
sewerage matters appeared to him to be one of account. What he 
really wanted to know was what had caused the excess; and he had 
it that it was the water ag te If Mr. Nichols culd keep the 
sewerage works out of it, he hoped he would doso. Mr. Nichols said 
he thought he could divide the work as suggested. He was proceeding 
to explain the cause of the excess, when the Inspector said. it was 
now Clear to him that the required loan was for the combined works. 
He would take the whole thing as it stood, though he did not know 
whether the Local Government Board would not object to lend the 
money, as the inquiry had not been called to take into account the 
sewerage works. It appeared that the price of the bricks used 
influenced the whole of the items of excess over the estimate. All the 
estimates were prepared four years before the tenders were invited ; 
and, in the meantime, materials of all description had gone up in 
price. After examining the figures put before him, the Inspector said 
there had been an excess over the estimate on the sewerage works of 
£1505; while that on the water-works was £2359—making a total of 
£3864, which, with fees common to both works, brought up the total 
to £4394. He promised to make his report to the Local Government 
Board as soon as possible. 
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New Gas-Works for Southborough.—The Southborough District 
Council have resolved to erect new gas-works from plans prepared by 
Mr. Corbet Woodall, M.Inst.C.E. ; and they have secured land for the 
purpose at Liptraps Farm. 


Proposed Water-Works for Wrotham.—At a meeting of the 
Wrotham District Council last Wednesday week, Mr. Terry proposed 
that application be made to the Local Government Board for powers of 
water supply under the Public Health Act. It was suggested that the 
Council should construct water-works which will provide a supply for 
Wrotham, Borough Green, Platt, and Ightham at a cost of about 
£5000; and the proposition was agreed to. j 


Assessment Appeal by the Sheppy Gas Company.—At the meeting 
of the Sheppy Union Assessment Committee at Minster last Wednes- 
day, Mr. A. W. Marks, the Secretary of the Sheppy:Gas Company, 
attended to appeal against the action of the Overseers of Queen- 
borough in raising the rating of the gas-mains in the borough from 
£50 to £89. Mr. Marks said there had been no increase of plant or in 
trade receipts ; and the Company considered that the alteration was 
altogether unwarrantable. The assessment was fixed in 1880 when 
the Company's tender for the borough lighting was £485 17s., as com- 
pared with £555 15s. 7d. at the present time. The assessment was 
reduced to £65. 


Proposed New Reservoirs for Leeds.—At a recent meeting of the 
Leeds Corporation Water Committee, a Sub-Committee reported the 
result of their negotiations with the owners of various properties at 
the head-waters of the Washburn, where land is required as the site 
of a proposed new high-level storage reservoir for the city; but they 
were not able to make any definite recommendation ‘on the subject. 
The new reservoir is intended to supply the higher districts by gravi- 
tation, as the cost of pumping is becoming a serious item of expendi- 
ture. It was also reported that, as the result of an interview with the 
Local Government Board officials, the permission previously given to 
the Corporation to construct a service reservoir on land belonging to 
the Low Moor Company at Harehills, had been transferred to a site 
belonging to Earl Cowper. The City Engineer (Mr. T. age ters was 
instructed to obtain tenders for the work. The Committee decided to 
ask the Local Government Board for power to borrow a further sum 
of £50,000 in connection with various works at present in hand. 
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NOTES FROM SCOTLAND. 





From Our Own Correspondent. 
Saturday, 

I have now received the annual accounts of the Edinburgh and 
Leith Gas Commission. The total revenue was £232,326, which js 
£13,405 less than it was in the year 1894-5, and £15,938 less than two 
years ago. The total revenue from the sale of gas was £211,339, 
which was £7552 less than in 1894-5, and £13,643 less than two years 
ago. These decreases in revenue are not accounted for by falling off 
of business ; for last year the quantity of gas sold amounted to 
1,424,231,400 cubic feet, which was an increase of 49,240,400 cubic feet 
upon the year preceding, and of 153,088,400 cubic feet upon the sale 
reported two years ago. Coke last year realized £5541, which was 
f£tor10 less than a year ago, and £363 more than two years ago. Tar 
and ammoniacal liquor produced £15,000, which was £4829 less than 
a year ago, and £2905 less than two years ago. These two decreases 
amount together to £5839, or nearly half of the decrease in the total 
revenue. The remainder of the decrease is due to the fact that last 
October the price of gas was reduced by 2d. per 1000 feet. The total 
expenditure amounted to £193,522; leaving a balance to be carried to 
profit and loss account of £38,803. The quantity of coal carbonized 
was 151,117 tons (costing £88,044), as compared With 141,531 tons 
(costing £90,896) in the year 1894-95, and 131,980 tons (costing 
£87,737) in the year preceding that. These figures show how the 
prices of coal have been going. Nearly 20,000 tons of coal more 
were got last year for almost the same outlay as two years ago. The 
total cost of the manufacture of gas last year was £146,036, which was 
£2648 more than in the preceding year, and £7168 more than two years 
ago. Distribution cost £23,560, which was £4747 more than a year 
ago, and £2201 more than two years ago. Management expenses were 
£7557, which was £346 more than a year ago, and £832 more than two 
years ago. Feu duties, rates, and taxes amounted to Zé 10,376, which 
was an increase of £109 over the preceding year, and of £3042 over the 
year before that. The other items vary but little. It will be observed 
that, for the year just closed, the net surplus on the working is only £102. 
Twelve months ago, it amounted to £13,046 ; and for the year before that, 
to £19,641. Imakenocomment on the small balance. Thisis a question 
of finance ; and it is looked upon rather as a matter for satisfaction than 
otherwise, that the balance should be small. It must not be forgotten, how- 
ever, that the Commissioners have, since October, been working against 
the estimate of Mr. Gibb, their Treasurer, because his estimate was that 
the net cost of gas would be 3s. 4d. per 1000 feet ; whereas the Commis- 
sioners, rather than impose a3d., or make morethan theestimate by rais- 
ing the price to 3s. 1d., lowered the charge to 3s.—thereby standing to 
lose $d. per 1000 cubic feet. This circumstance accounts for the fact 
that this year the sums set apart, in terms of the statute, for repayment 
of borrowed money and redemption of annuities—amounting together 
to £8521—is charged out of the sum at the credit of profit and loss ac- 
count brought forward last year. The Commissioners made too much 
money in the years 1893-94 and 1894-95. They have now, for a year, 
gone the other way; but their finances are thoroughly sound, as they 
have still a balance of £38,613 at the credit of the profit and loss 
account, besides £72,298 of sinking funds, and a reserve fund of 
£3000. The capital account, however, requires to be adjusted, as I 
observe that the current account has been overdrawn during the year 
by over £35,000. Owing to this circumstance, I do not, until I see 
what is proposed, say anything about the capital account. The 
gas-stove account rises slowly. The total receipts under this head 
amounted to £1226, as compared with £1096 a year ago. For the hire 
of stoves, the amount was £655, as against £600; and for stoves sold 
the amount received was £364, as compared with £285. It is intimated 
that a Sub-Committee of the Works Committee have recommended 
the introduction of penny-in-the-slot meters into the poorer quarters of 
the city, including one and two roomed houses which the Corporation 
are building. 

The proposal for the extension of Edinburgh by the inclusion of Leith 
and Portobello having failed in regard to Leith, but succeeded so far as 
Portobello is concerned, a curious question has arisen as to the position 
which will be occupied by the Portobello Gas Company. By their 
Act of 1888, the Corporations of Edinburgh and Leith undertook the 
joint ownership of the gas undertaking; and the burgh of Portobello 
was expressly excluded from the area of supply. Now that Portobello 
is to be amalgamated with Edinburgh, it is necessary, in order to 
make the amalgamation complete, that the Portobello Gas Company 
should be bought up by the Corporation of Edinburgh. An agree- 
ment on the subject has been come to between the Corporation and the 
Company ; but there is dissatisfaction in Leith. Provost Bennet, of 
Leith, has given notice that he will, at the next meeting of the Edin- 
burgh and Leith Gas Committee, draw the attention of the Commis- 
sioners to the intended purchase by the Corporation of Edinburgh of 
the Portobello Gas Company, under the relative agreement scheduled 
to the Edinburgh Extension Bill, and ask the Chairman why the 
Commission did not oppose such intended power of purchase, in so far 
as the same is an infraction of the agreement arrived at between the 
Corporations of Edinburgh and Leith, as embodied in the Edinburgh 
and Leith Corporations’ Gas Act of 1888. In the event of the answer 
not being deemed satisfactory, he will move that the Commission 
ought to have so opposed the intended purchase. This looks like alittle 
storm in a teapot. So long as there is no proposal by the Corporation 
of Edinburgh to supply gas in Portobello at less than cost price, the 
interests of Leith cannot be prejudiced. Whenever this should happen, 
it will be open to the Gas Committee to give the supply ; and it will 
then be for the Corporation of Leith to see that, if there should be 
any deficit, it be made up by the Corporation of Edinburgh. There 
the matter should end. 

With experience comes knowledge. I mentioned last week the 
difficulty which had been raised about the quantity of concrete which 
should be used in the foundation of the new wire-rope guided gas- 
holder which is about to be erected by the Perth Gas Commission. 
The original specification was for a bed 3 feet in thickness ; while 
some thought that 18 inches would be sufficient. The matter was 
submitted to Messrs. Ashmore, Benson, Pease, and Co., the contractors, 
for their opinion. The firm, proceeding, according to all appearance, 
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upon the experience they have had-with the large holder which they 
have erected at Middlesbrough, upon similarly low-lying ground, 
have advised that the whole of a bed of sand which lies above the 
vel should be excavated, and that then the bed of concrete should 
12inches thick. The holder would thus be sunk some way into the 
ground ; and the outside could be protected by athin layer of asphalte 
between the wall and the surrounding soil. This recommendation was 
agreed to at a special meeting of the Commissioners on Monday. 

The shareholders of the Dumfermline Gaslight Company, which, by 
the way has been in existence since 1828, held what, in all probability, 
will be their last annual meeting on Wednesday. In the course of 
their report, the Directors said: ‘* As the shareholders are aware, the 
Corporation of Dumfermline some time ago adopted the Burghs Gas 
bas og (Scotland) Act, 1876, and gave notice to the Company of their 
wish to acquire the undertaking by private bargain, or by arbitration 
under the Lands Clauses Act. The shareholders authorized the 
Directors to receive and consider any private offer which the Corpora- 
tion might make, and failing the receipt of an offer, to enter upon an 
arbitration. The Corporation recently informed the Directors that 
they have resolved not to make a private offer, and that they 
desire to proceed by arbitration. The Directors are accordingly 
making arrangements on the part of the Company ; and it is probable 
that the undertaking may be transferred from the Company to the 
Corporation within the next few months.’’ The details of the 
balance-sheet will come out in the arbitration proceedings. 

The Bothwell and Uddingston Gas Company, which is managed by 
Mr. L. Hislop, held their annual meeting on Monday. During the 
year, £2539 was expended in the erection of a new retort-house and 
governor-house, the provision of a new governor, and the extension of 
mains. In consequence, the capital of the Company has been in- 
creased from £13,500 to £15,750. Further extensions are contemplated 
—chiefly in the erection of a new purifier-house, to contain four 
purifiers, 20 feet square, provided with Weck’s patent centre-valve. The 
whole of these extensions, it may be said, have been designed by Mr. 
Hislop, and their construction supervised by him. The necessity for 
work is shown by the output of gas having risen during the year from 
26% million to about 284 million cubic feet. While the output has 
increased, the leakage has been reduced from 7°6 to 5°4 per cent. I 
observe that about 200 cubic feet more of gas per ton of coal has been 
obtained; but I expect that the new settings of retorts will yield still 
better results. The revenue amounted to £5814, of which £4637 
was derived from the sale of gas, and {1041 from residuals, as 
compared with £4344 from gas, and £883 from residuals in 
the preceding year. The balance at the credit of profit and loss 
account, after charging renewals and bad debts, amounted to £1686. 
A sum of £320 has been written off for depreciation, a dividend at the 
rate of 10 per cent. has been paid, and £289 has been added to the 
reserve fund, which now stands at £4799. The report was adopted ; 
and Mr. Hislop was thanked, along with the Directors, for the results 
which had been obtained. 

The affairs of a few Gas Companies call for briefnotice. The Kelso 











Gas Company held their annual meeting last Wednesday. It was re- 
ported that, notwithstanding heavy expenditure in laying down new 
mains, &c., the funds of the Company were in a healthy condition; and 
the usual dividend of ro per cent. was paid. The price of gas remains 
at 4s. 7d. per 1000 cubic feet. The eyo. Gas Company also met 
on Wednesday. The profits for the year amounted to £396. On 
account of the reduction in the price of gas, the revenue of the Company 
was £096 less than in the previous year ; but there was also a reduction 
of expenditure. A dividend at the rate of 6} per cent. was paid; and 
£50 was added to the depreciation fund. The Hawick Gas Company’s 
profit for the past year amounts to {1711. It is proposed to retain 
the price of gas at 3s. 64d. per 1000 cubic feet for this year. The 
Dunoon Gas Company have closed the most prosperous year in their 
history ; there having been an increased output of gas to the amount of 
2,223,000 cubic feet. They have reduced the price of gas from 5s. to 
4s. 7d. per 1000 cubic feet. The Muirkirk Gas Company have paid a 
dividend at the rate of 74 per cent., and added £62 to the reserve fund. 
The Earlston Gaslight Company had a large increase in the output of 
gas last year; and the revenue was greater, notwithstanding that the 
price of gas was reduced. By the new setting of retorts, a larger 
quantity of coke is available for sale; and altogether the Company are 
in a prosperous condition. A. dividend at the rate of 74 per cent. has 
been paid. 

The employees in the Dundee Corporation Gas Department enjoyed 
their annual excursion on Thursday. The place visited was the 
popular Monikie Water-Works, belonging to the Corporation. Mr. 
J. M’Crae, the Engineer and Manager, was present; and his happy 
nature led enjoyment at a high pace. 

A conference of Scottish District Councils in connection with the 
movement for a national registration of plumbers has been held in 
Edinburgh this week, along with which there was an exhibition of 
sanitary appliances. Both the exhibition and the proceedings leant to 
the sanitary side of the plumber’s craft. Perhaps the most important 
item of business they transacted, was a resolution to petition Parliament 
for theinsertion of a clause in the Public Health (Scotland) Bill, granting 
power to local authorities, or to the Local Government Board, to frame 
plumbing regulations. To-day has been set apart for sight-seeing. 
Among other places visited, were the Edinburgh Gas-Works and the 
works of Messrs. James Milne and Son, Limited. At the latter place 
they were received by Mr. James Milne, the Managing Director, Mr. 
D. Macfie, Mr. Lumsden, and Mr. Oliver. A long inspection of the 
works—which include brass-founding, meter-making, and engineering— 
was made, at the conclusion of which one delegate remarked that he 
had no idea so much work in that line, from start to finish, was done 
by any firm out of Birmingham. The party were entertained by the 
firm, after which Mr. Milne expressed the pleasure it had given him 
and his co-Directors to have them there, and show them all that they 
were doing. Mr. Macfie reminded the company that the firm of James 
Milne and Son dated back to’1750; and that Mr. Milne was the fifth 
of the family in succession who had been at the head of the firm, while 
his son—the sixth—was at present employed in the works. 
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CURRENT SALES OF GAS PRODUCTS. 


; LIVERPOOL, June 27. 

Sulphate of Ammonia.—There is no new feature this week in the 
market, which remains in statu quo. The demand has been somewhat 
light—the needs of the speculators, which are generally manifested at 
this period of the month, not having been as considerable as it was 
poh. they would be. But, on the other hand, the quantities 
offered by makers have been small. Values are steadily maintained at 
£7 18s. od. to £8 Leith, and £8 to £8 2s. 6d. Hull and Liverpool. 

or forward delivery, there are makers who are still willing to sell for 
delivery at Leith up mp ges next at prices last quoted; but even these 
apparently low values do not tempt buyers, who meantime maintain 
an attitude of reserve. 

Nitrate of Soda is unchanged at 7s. 9d. to 7s. 1o4d., according to 
quality. 

Lonpon, June 27. 

Tar Products.—This market is firmer all round, perhaps with the 
exception of pitch, which hangs fire at reduced prices. A steady busi- 
ness is being done in benzols; and a fair inquiry for forward delivery 
exists. Both carbolic and cresylic acid are moving off more freely, 
and accumulated stocks are being reduced. A better tone pervades 
the market for common tar oils ; and prices have a tendency to harden. 
Anthracene is held in strong hands; and, although efforts are being 
made to reduce prices, they so far have been only partially successful. 
Makers are well sold, and are quite easy and indifferent to the 
operations of buyers to lower prices. good deal of comment has 
been passed on the high prices which have been paid in one or two 
instances for tar contracts; and it is generally felt that the buyers will 
burn their fingers. 

Prices prevailing during the week are: Tar, 18s. to 24s. Pitch, 
nominal, 30s. to 32s. 6d. Benzols, 90's, 2s. 8d. to 2s. gd.; 50's, 2s. 3d. 
to 2s. 44d. Toluol, rs. rod. Solvent naphtha, rs. 3d. Crude, 30 per 
cent., naphtha, rod. Creosote, 13d. Naphthalene, pressed, £3; 
salts, 35s. Cresylic acid, 1s. Carbolic 60's, 2s. Anthracene, ‘‘A," 
11d; “B,” 8d. to od. 

Sulphate of Ammonia is undoubtedly stronger; and there are 
numerous buyers at prices ranging at all ports from £8 to £8 2s. 6d. 
per ton, less 34 per cent.discount. Gas liquor is quoted 6s. 6d. to 7s. 





The Use of Gas for Cooking Purposes at Heywood.—At a gas 
exhibition, held in the Heywood Reform Club last week, Mr. A. C. 
Maden, Chairman of the Gas Committee of the Corporation, gave 
some particulars as to increasing use of gas for cooking purposesin the 
borough. He said that in 1886 there were 120 gas stoves, grillers, &c., 
iu operation in the town; and now there were 953. They had 4600 
gas consumers in the borough, and those who employed gas for cooking 
purposes were about 20 per cent. of the whole. 





COAL TRADE REPORTS. 


From Our Own Correspondents. 


Lancashire Coal Trade.—A few of the smaller gas-coal contracts 
have been settled during the last week or so; and from what transpired 
as to the prices, they have in most cases been cut extremely low. 
Colliery proprietors, who last year were content to take the exceptionally 
low prices that were then ruling, as a temporary matter only, but are 
this year holding out for some more remunerative return, have been alto- 
gether out of competition. In fact, in some instances, they have been 
written to as to whether they have not really made some mistake 
in their quotation, as they have been so far above those which have 
been sent in from other collieries. Ordinary Wigan four-feet gas 
coal would seem to have been bought at about 6s. to 6s. 3d. per 
ton; and for ordinary screened Wigan Arley gas coals, about 6s. gd. 
to 7s. is, in some instances, being taken. These figures repre- 
sent an even more substantial reduction on last year's rates than 
previously referred to. They may, however, be taken as somewhat 
exceptional ; and from what can be gathered, about 3d. per ton would 
still in most cases seem to represent about the extent of the reduction 
upon last season's prices. Adepressed tone still prevails in the general 
coal trade; the only direction in which there is any activity being in 
the demand for engine fuel. House-fire coals continue in very slow 
request; and even with pits only working three to four days per week, 
stocks are accumulating. Although list rates are nominally unaltered, 
prices are weak where actual business is concerned; and concessions 
are frequently made to effect clearances. The lower descriptions of 
round coals meet with a fair sale, for iron-making, steam, and general 
manufacturing purposes; but supplies are excessive, and prices are 
cut very low. As regards engine fuel, the limited quantity now 
offering moves away readily; and prices show a continued hardening 
tendency—an advance of 3d. per ton upon late rates being generally 
got without difficulty. At the pit mouth, best Wigan Arley averages 
gs. 6d. to 10s. per ton; Pemberton four-feet and seconds Arley, 8s. to 
8s. 6d.; common house coal, 6s. 6d. to 7s.; steam and forge qualities, 
5s. 6d. to 6s; common slack, 3s. 3d. to 3s. 94; and better sorts, 4s. 6d. 
to 5s. Rather more active business is reported in the shipping trade; 
principally in the medium house fire qualities for Ireland, which 
average from 8s. 3d. to 8s. 6d. up to 9s. per ton, delivered at the ports 
onthe Mersey. The demand for steam coal, however, continues slack ; 
and no better prices are obtainable. Ordinary qualities, delivered at 
the Garston Docks or the High Level, Liverpool, do not average more 
than 7s. per ton. 

Scotch Coal Trade.— The outlook is, if anything, less satisfactory. 
Sellers are pressing business, though sticking to current prices; and 
purchasers are slow to take up at the rates asked. Both classes seem 
to be in a waiting mood, in the expectation of something occurring in 
England in the autumn, when the Rosebery agreement terminates, 
which will bring them relief.. The prices quoted are the same as they 








RICHMOND € CO, Lo. 


WARRINGTON & LONDON: 





THE 


“National” 
Cooker. 


NEW SIZE. No. 122a. 
Very Strong. 


Of Good Appearance, 
& Well Proportioned. 


A FAYOURITE PATTERN FOR HIRING-OUT 
BY GAS COMPANIES. 














June 30, 1896.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &v. 








1489 








have been for some time past—viz., main, 5s. 9d. (easy) per ton f.o.b. 
Glasgow; ell, 6s. 3d. to 6s. 9d.; splint, 6s. 3d. to 6s. 6d. ; and steam, 
gs. 6d.. The shipments for the week amounted to 149,584 tons—a 
decrease of 20,821 tons on the preceding week, and of 4576 tons when 
compared with the corresponding period of last year. For the year to 
date, the total shipments have amounted to 3,404,610 tons—a decrease 
of 220,196 tons on the corresponding period of last year. 

Northern Coal Trade.—The past week has had the interruption to 
——- of coal which is usually brought by the race holidays at 

ewcastle; and fuel has been temporarily scarce. It is, however, now 
in more abundant production; though the prices have been steadied by 
the scarcity. Best Northumbrian steam coals are quoted at 8s. 3d. to 
8s. 6d. per ton f.o.b; and for second-classes about 7s. od. per ton is 
the prevailing price. Steam smalls are more plentiful at about 3s. 6d. 
per ton; while the demand may be said to be very good all round, 
and the collieries are well employed. In the manufacturing coal trade, 
business is only very moderate at present; and the prices are this 
week absolutely without change. In gas coal, it is noticeable that 
the chief local gas company are now inviting tenders for their supply 
to commence next year ; a step which is taken by some as a proof 
that rather better prices are a ae to prevail at the time when 
these tenders are usually invited—in the early part of the winter. At 
the present time, the price that prevails for best Durham gas coals 
may be given as generally from 6s. 6d. to 6s. od. per ton f.o.b. 
In coke, the local demand is very large, and it takes up the bulk of 
the output, which is far above the average; and that the decrease in 
the 5 a is only very slightly felt. Inthe gas coke trade, there 
is still dulness, and the price is weak ; but the production continues very 
limited, and this is a support to the market. There is some slight 
apprehension as to labour difficulties in the coal trade at the termina- 
tion of the Conciliation Board; and this may induce a larger stocking 
of coal next month, when the supplies will be very plentiful, even if 
there should be an increased demand. 


a> 
iS 


The Water Scheme of the London County Council.—At the 
meeting of the London County Council last Tuesday, the Finance 
Committee reported that on the 19th ult. the Council passed a resolu- 
tion referring it to the Committee to report, at as early a date as 
possible, what effect the carrying out of the scheme as to the sources 
of a supplementary supply of water would have on the rates of London. 
The Committee had pe! Bod considered this reference, and felt that 
it would be quite impossible for them at present, under all the circum- 
stances, to give any opinion as to the effect on the rates of carrying 
out the scheme in question. They therefore recommended that the 
teference be discharged. This was agreed to without comment. 

Entertainment at the Port Elizabeth Gas-Works.— With the view 
of honouring the Queen's Birthday, the Manager of the Port Elizabeth 
Gas-Works (Mr. W. Arnott) organized an evening entertainment in 
the new store-room at the works. A varied programme was provided, 
which was gone through to the gratification of a gathering of about a 
hundred of the employees and their wives and friends. Light refresh- 
ments were served during the evening. Apart from patriotic considera- 
tions, Mr. Arnott was actuated by a very commendable desire to pro- 
mote a feeling of loyalty and good-fellowship among his men; and, in 
the course of a few well-chosen remarks, he explained that he intended 
the entertainment to be an annual institution, which he trusted would 
be a means of binding men and masters more together. 








Exhibition of Gas Appliances at Coventry.—On Monday last week, 
Messrs. Richmond and Co., Limited, opened their third exhibition of 
gas cooking and heating stoves in the Corn Exchange, Coventry; the 
inaugural ceremony being performed by the Mayor (Alderman Loudon). 
Miss Lillie Richmond gave practical lectures on cookery. 


Sales of Shares.—A parcel of 150 ‘*D" £20 shares in the Weston- 
super-Mare Gas Company have lately been sold by auction at £34 15s. 
to £35 I0s.; the total sum realized being £5255.——Several £10 shares 
in the Sandwich Gas Company (paying 6 per cent.) lately changed 
hands at {10 each; and £10,000 of 4 per cent. debenture stock of the 
West Ham Gas Company realized £12,621. 


Proposed Purchase of the Ashford Gas-Works by the Local 
Authority.—The Ashford District Council have definitely decided to 
take steps to acquire the Ashford Gas Company’s undertaking, and 
have requested the Directors to confer with them on the matter. In 
the event of no arrangement being arrived at, the Council will promote 
a Biil in Parliament to enable them to carry out their resolution. 

The Wells Town Council and the Gas Company.—A special 
meeting of the Wells Town Council was held on the roth inst., for the 
purpose of receiving a communication from the Gas Company, in 
which they declined to quote terms on the lighting of the city for 
twelve months until the negotiations for the purchase of their property 
were at an end. The letter gave rise to a long and animated dis- 
cussion, The advocates of purchase justified the Company in not ‘ 
naming terms until negotiations had really ended, on the ground that 
these had taken place on the basis of the price of gas being 3s. 9d. per 
1000 cubic feet, and notice had been given of the Company's inten- 
tion to reduce the charge to 3s. 6d. if the Council did not buy. Those 
who favoured the electric light considered that the fact of the Company 
being asked for terms for lighting for one year orly was equivalent to 
a notice, and the negotiations were at anend. It was moved that the 
Council purchase the works for £17,400, and pay the whole of the 
costs of the necessary Act of Parliament; but an amendment was 
ee roposed that the Company be informed that the negotia- 
tions for purchase were closed. On a division the voting was equal, 
whereupon the Mayor gave his casting vote for the amendment. 
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Pomps for Tar, Liquor, or il 
Water; CENTRIFUGAL Ti 
Pomes and Pumpine En- 

GinEs, specially adapted 
for Water-Works, raising 
Sewage, &c. 

Also GIRARD and 
other TURBINES, 
HIGH SPEED EN- 
GINES, DYNAMOS, 
&c., &c., for ELEC- 
TRIC LIGHTING. 


TO | 
| 





Their Exhausters can be made, when 
desired, on their New Patent Principle 
to pass Gas without the slightest oscil- 
lation or variation in pressure. 
































MANY SIZES OF EXHAUSTERS KEPT IN STOCK. 


= et 


TOEREETITT: 





SS i 
} | 


Wa 
ny 









Exhausting Machinery at Fulham and Bromley Gas-Works, London—each set passing 400,000 cub. ft. per hour drawing 14 miles distant from Beckton. 
Catalogues and Testimonials sent on application. 





NOTICE TO ADVERTISERS.—COPY FOR ADVERTISEMENTS for the ‘‘ JOURNAL” should be received at the 
Office not later than TWELVE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS, should be received not later than the 


FIRST POST on SATURDAY. 
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GAS PURIFICATION AND CHEMICAL COMPANY, 
LIMITED. 


OXIDE OF IRON. 
QNEILL'S Oxide has a larger annual 


sale in the United Kingdom than all other Oxides 
combined. Purityand uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
on application. 
JOHN WM. O'NEILL, Managing Director, 
Palmerston Buildings, Old Broad Street, London, E.C. 








ANDREW STEPHENSON, AGENT. All communications re 
Oxide to be addressed to Palmerston Buildings. 


J & J. BRADDOCK, Globe Meter Works, 
=» Oldham, 


First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 

Telegraphic Address: ‘‘ Braddock Oldham.” 





SULPHURIC ACID, 


OHN NICHOLSON & SONS, Limited, 

Chemical Works, Leeds, specially produce this 
ACID from SULPHUR, for making SULPHATE OF 
AMMONIA of high quality and good colour. Delivery 
in our own Railway Tank-Wagons or Carboys. Highest 


GAS PURIFICATION: 


OXIDE OF TRON BOG ORE. 
BALE & CO.’S Oxide of uniform quality. 
Sample ani Price on application. 
OXIDE PAINTS, OILS, SULPHURIC ACID, &c, 
120 and 121, NeweaTz STREET, Lonpon, EC. 
‘elegrams: “‘ BocorE, Lonpon.”* 


OXIDE OF IRON. 


PUNEST Quality of Natural Bog Ore. 
Particulars and price, apply to Mr, T. L. ARCHER, 
20, Fennel Street, MaNcHESTER, 








references and all particulars supplied on app 





INKELMANN’S “VOLCANIC” 

CEMENT. Fire Resistance up to 4500° Fahr, 

In use in most Continental Gas-Works, and in more 
than 800 British Gas-Works, 

ANDREW STEPHENSON, 
182, GrEsHAm HovseE, 
Op Broad STREET, 
Lonpon, E.C. 
Telegrams: “Volcanism, London.” 


A MMONIACAL LIQUOR Wanted. 
BRoTHERTON AND Co., Ammonia Distillers. 
Works: BrruincHam, LEEps, and WAKEFIELD, 


AS TAR Wanted. 


BroTHERTON AND Co., Tar Distillers. 
Works: Brruincuam, LEEDS, and WAKEFIELD, 


PENT OXIDE Wanted. 


BroTHERTON AND Co., Chemical Manufacturers. 
Works: BrruincHam, Leeps, and WAKEFIELD. 


ULPHURIC ACID for Sale. 


BRoTHERTON AND Co., Chemical Manufacturers. 
Works: BirmincuaM, Lreps, and WAKEFIELD. 


ROTHERTON & CO. 


Offices: Commercial Buildings, Lzezps. 
Correspondence invited. 


GOLD MEDAL, 1892, 
IT'UBES and Fittings for Gas, Steam, and 


Water, in stock to 8 inches diameter; Iron and 
Steel Ascension-Pipes. 
JouNn SpenceR, Globe Tube Works, WEDNESBURY; 
and 14, Great St. Thomas Apostle, Lonpon. 


UTCHINSON BROTHERS, Gas 


Engineers, &c., Falcon Works, Barnsley, Makers 
of Wet and Dry Gas-Meters, Brass-Work, and general 
Gas Apparatus, Lead Saturators, Tanks, &c., Tools, and 
Gas-Works Sundries, (See p. 1870, last week’s issue.) 

Telegrams: *“ Hutcuinson Bros,, BARNSLEY.” 


Tt is Worth Your While to Buy 
DIRECT 


THE RELIANCE LUBRICATING OIL COMPANY 
SUPPLY on APPROVAL “RELIANCE” NON- 
CORROSIVE LUBRICANTS (which, through their 
superiority, have the largest sale in the world)—viz., 
Engine, Cylinder, and Machinery Oils, 113d.; Spindle 
Oil, 8}d.; Gas-Engine and Dynamo Oils, 1s. 6d. per 
gallon; Barrels Free and Carriage Paid. Also Liquids 
for Gas Making, Enriching, &c. 
RELIANCE LUBRICATING OIL COMPANY, 
WATER LANE, GREAT TOWER, LONDCN, E.C. 
Depéts at Liverpool, Bristol, Hull, Glasgow and New- 
castle-on-Tyne. Telegrams: ‘‘Subastral, Lordon.” 


WANTED, a Situation as Working 
MANAGER by a thoroughly experienced Man. 
Can take Meters, lay Mains and Services, fix Stoves 
and Meters, and do General Fitting. Age 81; Married. 
First-class References, At present Foreman. 
Address E. Vanstone, Gas-Works, Redhill, Surrey. 


WANTED, by a competent man, a Situ- 
ationasFITTER. Experienced in all branches 
of Gas-Fitting, fixing Meters, Heating or Cooking 
Stoves, Automatic Fittings, Main and Service laying, 
Index reading, and general routine of Gas-Works. 

Address A. Martin, 57, Beaconsfield Road, 
WaLTHAMSTOW,. 


WANrED, by a Gentleman who has a 

thorough practical knowledge of the Gas Trade, 
including Gas-Fittings, Lamps, Chandeliers, Gas- 
Stoves, Tubes and Fittings, Gas-Meters, together with 
all accessories, who served his apprenticeship in one 
of the principal Gas-Works in Great Britain, and has 
travelled for 20 years, an appointment to REPRESENT 
A GOOD HOUSE in any of the above Branches. 
Highest References. 

Address No. 2678, care of Mr. King, 11, Bolt Court 
Fuexet Street, E.C. 


TRAVELLER, energetic, required for 
North of England, to push first-class Meters of 
all descriptions. State Experience and References, 
Address No. 2672, care of Mr. King, 11, Bolt Court, 
FLeet STREET, E.C. 


BOROUGH OF SOUTHPORT. 
(Gas DEPARTMENT.) 


WANTED, an outside Inspector who 
must be well experienced in the fixing of 
Meters, Service-Pipes, and Fittings. Wages 85s. per 
week, 

Applications to bein the hands of the undersigned 
not later than July 10 next, accompanied by three 
References or Copies of Testimonials. 

JouN Boots, 
Engineer. 









































ORTER & CO., Gowts Bridge Works, 
LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for, Towns, Villages 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and adroad, Manufacturers of 
cong ong Pittiogs, br pean sae po ae 
ves, &c.; also of Girders, Wro' an ast Iron 
Tanks, Iron Roofs, &e, ; 7 
Telegraphic Address: '* Porter Linconn.” 


GADLER & Co., Ld., Middlesbrough; 
ULVERSTON (BARROW); PortTsmMouTH; CARLTON 
(N.E.R.); and Stockton. Tar and Petroleum Dis- 
tillers, Benzol and Petroleum Spirit, 700 and other 
Gravities, specially prepared for Carburetting, SOLAR 
OIL for Gas Making. Kerosene, &c, 

Correspondence invited. 

Telegraphic Address: Sadler, Middlesbrough.” 


NEW GAS PLANT CEMENT. 


OHN E. WILLIAMS AND CO., 
VICTORIA PAINT WORKS, 
d MANCHESTER. 
For all Joints in connection with Oil-Gas Plant and 
Sulphate Plant. 
For all Gas Joints. 
For all Tar Joints, 
For all Ammonia Joints. 


SULPHATE OF AMMONIA SATURATORS. 
ALTER THOMASON and SONS, 


Chemical Plumbers, &c., and Makers of Lead 
Saturators, &c., 21, Weston STREET, Botton. Repairs 
of every description. 

Please write for Estimate before ordering elsewhere. 


PATENTS FOR INVENTIONS. 
C.CHAPMAN, M.1.M.E. and Fel. 


=» Chartered Inst. Patent Agents. ADVICE ON 
ALL MATTERS CONNECTED WITH ABOVE. 
Information and Handbook on application. 
70, CHanceRyY Lanz, Lonpon, W.C, 


HYDRATED OXIDE OF IRON. 
PREPARED from pure Iron. 


Two or three times as rich as Bog Ore. 
Strong action on Sulphuretted Hydrogen. 
To be used alone, but will increase activity of other 


Oxides. 
Less than half the price of Bog Ore, 
Can be lent on hire. 
Write for tabulated results, 
Reap Hotimay-anp Sons, Limited, HUDDERSFIELD. 


WaANteD, immediately, a steady trust- 
worthy GAS-FITTER. One who has had 
experience in fitting up Houses, Pendants, Brackets, 
and Compo. Work, also Meters, Cooking Stoves, &c. 
State Wages, with copy of one Testimonial, Tem- 
perance man preferred. 

Apply to Gzorcr Lang, Gas-Works, AYLESBURY. 
































CITY OF BIRMINGHAM. 
(Gas DEPARTMENT.) 


PPLICATIONS are invited for the post 


of SUPERINTENDENT of the Windsor Street 
Works. Salary commencing at £250 per annum, with 
House on the Works, Coal, and Gas. 

Also for that of SUPERINTENDENT of the 
Adderley Street Works (both posts being vacant). 
Salary commencing at £200 per annum, with House on 
the Works, Coal, and Gas. 

Applications stating Age, Experience, and present 
Occupation, and enclosing copies of recent Testi- 
monials, to be sent to the undersigned not later than 
July 4. 

Cuas, Hunt, 
Engineer. 
Windsor Street Works, Birmingham. 


COUNTY BOROUGH OF SALFORD. 
(Gas DEPARTMENT.) 








ANALYST, 


THE Gas Committee are prepared to 
receive APPLICATIONS for the appointment of 
ANALYST at their Works. Salary £120 per annum. 

Candidates must have had experience in a Gas- 
Works, and be able to test Gas for Illuminating Power 
and Impurities, and make all the Chemical Analyses 
required. 

State Age and Experience, and enclose Testimonials 
from recent employers. 

Applications, endorsed “ Analyst,” and addressed to 
the Chairman of the Gas Committee, Gas Offices, 
Bloom Street, Salford, to be delivered before Five p.m., 
on Wednesday, July 8, 1896. 

By order, 
Sam. BRown, 
Town Clerk. 

Town Hall, Salford, 





Southport, June 25, 1896. 





June 28, 1896. 





SULPHATE OF AMMONIA SATURATORS. 
OSEPH TAYLOR & CO., Chemical 


Plumbers, &c., and Makers of every description of 
Solid Plate Lead and Timber Cased Saturators, &e. 
CENTRAL PiumMBING Works, Town Hatt SQUARE, 
Boiron. Special Attention to Repairs. 

Before placing Orders, please write for Estimate. 


CANNEL, COAL, ETC, 
OHN ROMANS & SON, EDINBURGH, 
Gas Engineers, supply all the most approved 

SCOTTISH CANNELS; also FIRE-CLAY GOODS, 
CAST-IRON PIPES, and other APPARATUS for 
GAS and WATER WORKS. 

Prices, &c., will be forwarded on application to 
No. 80, St. ANDREW SquaRE, EDINBURGH, } ScoTLAann. 
NEWTON GRANGE, NEWBATTLE, DALKEITH, = 
TO EMPLOYERS, COMPANY DIRECTORS, ETC. 


THE LAW GUARANTER & TRUST SOCIETY, LD., 
GUARANTEES FIDELITY. 


GEND for complete Prospectus con- 
taining Balance-Sheet, Copy of Policy, &., &c. 
Mortgage, Debenture, License, and Contingency In- 
surance. 

Head Office: 49, CoaNcERY LAnz, Lonpon, W.C. 


ECONOMY IN PURIFICATION. 


[NCREASE the Efficiency of your 

PURIFIERS by adopting CRIPPS’S PATENT 
BYE-PASS VALVE in the lower Tiers of Sieves. 
Practical Experience proves their Economy. Engi- 
neers are repeating orders after thorough trial. 

References and Particulars can be obtained from the 
Makers— 

C. & W. WatxkeER, Midland Iron-Works, Donningten, 
near Newport, SALop. 

And J. Every & Son, Phoenix Iron-Works, Lewes. 


WORKS CHEMIST. 
YouNnG Man wanted. Preference given 


to one experienced in Gas Manufacture and Tar 
Distilling. 
Apply, by letter, to No. 2671, care of Mr. King, 11, 
Bolt Court, FLeet Street, E.C. 


OR SALE—Four Purifiers, 12 feet 
square, and 6 feet deep, with Walker’s Dry-Faced 
Centre-Valve and 12-inch Connections. 
For Price, &c., apply to W. WinsTANLEY, A.Inst.C.E., 
Engineer, Gas-Worke, Newcastle, Starrs. 


Por SALE — Retort Mouthpieces, Q 
16 in. by 14 in., ovals, 2lin. by 15 in, ; 5-inch 
H-PIPES and DIP-PIPES; ASHPANS; also RECIP- 
ROCATING EXHAUSTER, about 98000 cubic 
feet per hour. 
Henry Tosey, Gas-Works, Ma!ton, Yorks. 























REDHILL GAS COMPANY. 


RETORT-FITTINGS FOR SALE. 5 
(THE Directors have for disposal, in 
consequence of pulling down the Benches, the 
following RETORT-FITTINGS, all of which are in 
excellent condition, and can be inspected any time :— 
Fifty 18-inch by 15-inch Q Cast-Iron MOUTH- 
PIECES, with Wrought-Iron Lids, fitted with 
Swing Cross-Bars and Screws. 
Seventy 4-inch Cast-Iron BRIDGE-PIPES, 
Seventy 4-inch Cast-Iron DIP-PIPES. 
And the necessary 6-inch to 4-inch taper ASCEN- 
SION-PIPES. 
Any further Particulars may be had from the under- 


signed. 
C. Reap, 
Manager, &c, 


URBAN DISTRICT COUNCIL OF OLDBURY. 
(Gas DEPARTMENT.) 
THE Gas Committee of this Council are 
open to receive TENDERS for the supply of 
8000 Tons—or thereabouts—of screened GAS COAL, 
for delivery during the Year ending the 31st of August, 
1897, and alike quantity for delivery during the Year 
ending the 81st of August, 1898, in such quantities and 
at such times as ordered, carriage free, at the (1) 
Oldbury Basin G.W.R., and (2)L. & N.W.R., Oldbury. 

The Coal must be of first-class quality, well screened, 
freshly wrought, and as free as possible from Bats, 
Pyrites, and other foreign matter. 

Sealed tenders, addressed to the Chairman of the 
Gas Committee, and endorsed “ Tender for Gas Coal,” 
must be delivered to the undersigned not later than 
Saturday, July 11 next. 

The Gas Committee do not bind themselves to accept 
the lowest or any tender, and reserve to themselves 
the right to apportion the whole quantity as they may 
think fit. 

Tender Forms and any other Information may be 
obtained from the undersigned on application in 
writing. 








By order, 
A. CookE, 
General Manager. 
Gas-Works, Oldbury, 
June 27, 1896, 
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| TENDERS FOR COAL. 


HE Directors of the Tenterden Gas 
Company invite separate TENDERS for the 
supply of 500 Tons of best HAST PONTOP GAS COAL, 
delivered at Headcorn and Appledore Stations, S.E.R.— 
400 Tons to be delivered in July, August, and Septem- 
ber; the remainder as, and when, required. 
Sealed tenders, endorsed “Coal,” to be sent to 
the Secretary, on or before July 13. 
The Directors do not bind themselves to accept the 
lowestor any tender, or supply forms of tender. 
: W. T. Mercer, 
Secretary. 
Tenterden, June 27, 1896. 


LOWESTOFT WATER, GAS, AND MARKET 
COMPANY. 


TAR AND AMMONIACAL LIQUOR. 
He Directors of the Lowestoft Water, 


Gas, and Market Company invite TENDERS 
for the surplus TAR and the whole of the AMMO- 
NIACAL LIQUOR to be produced at their Works 
for the Year ending the 30th of June, 1897. ee 

Further Particulars may be obtained on application 
to the undersigned, to whom sealed tenders (duly 
endorsed) must be delivered not later than Noon on 
Friday, the 10th of July next. 

The Directors do not bind themselves to accept the 
highest or any tender. 





Joun AyRIs, 
Manager. 
Surrey Street, Norwich. 


BRIERLEY HILL GAS COMPANY. 
TENDERS FOR TAR. 


HE Directors of the above Company 

are prepared to receive TENDERS for the sur- 

lus TAR made at their Brierley Hill and Kingswinford 

orks for One Year ending the 80th of June, 197, 

delivered into Boats at the former place in one hour 

and at the latter in twelve hours. 

Tenders to be addressed to the Chairman, and de- 
livered not later than the 17th of July next. 

The Directors do not bind themselves to accept the 

highest or any tender. 








Henry M, Jackson, 





Secretary. 
Gas-Works, Brierley Hill, 
June 20, 1896. 
LONGFORD GAS COMPANY, LIMITED 
(IRELAND), 


THE Directors invite Tenders for the 
supply of 500 to 600 Tons of best GAS COAL 
(Anaiysis to accompany each tender). Coal to be 
delivered free of all expense into Midland Great 
Western Railway Company’s Waggons at Spencer 
Dock, Dublin. 

Tenders will be considered on Friday, the 8rd day of 
July next, at Twelve o’clock noon, and should be 
endorsed ** Tender for Gas Coal.” 

The Directors do not bind themselves to accept the 
lowest or any tender, 

By order, 
W. A, RED, 
Secretary. 
Gas Office, Longford, 
June 25, 1896, 


BOROUGH OF NELSON, 


HE Gas Committee of the above Cor- 
poration invite TENDERS for the supply and 
delivery of CAST-IRON SOCKET and SPIGO’ PIPES, 
12 inches, 10 inches, 8 inches, and 6 inches diameter 
respectively. ‘ 4 
Specification and all Particulars may be obtained 
from the Engineer and Manager, Mr. W. Foster. 
Sealed tenders, endorsed “‘ Cast-Iron Pipes,” to be 
sent in to the undersigned, not later than Twelve 
o’clock noon on Monday, the 13th day of July, 1896. 
The Gas Committee do not bind themselves to accept 
the lowest or any tender. 








By order, 
R. M. Prescort, 
Town Clerk. 
Town Hall, Nelson, 
June 23, 1896, 
CITY OF HEREFORD. 


T HE Gas Management Committee of 

the Corporation invite TENDERS for the supply 
of best screened large GAS COAL for One Year, from 
the 1st of July next, to be delivered free at the Gas- 
Works Siding, Hereford, in such quantities as may be 
required from time to time. 

The estimated quantity required will be about 
8000 Tons. 

Full Particulars and printed Forms of Tender may be 
obtained on application to the undersigned. 

Tenders, endorsed “ Tender for Gas Coal,” are to be 
sent in addressed to the Chairman, Gas Management 
— Mansion House, Hereford, by Saturday, 

uly 4. 
The Committee do not bind themselves to accept the 
lowest or any tender. 
By order, 
WILLIAM PARLBy, 
Gas Engineer and Manager. 
Gas-Works, Hereford, 
June 22, 1896. 


THE GASLIGHT AND COKE COMPANY. 
NOTICE is Hereby Given, that the 


TRANSFER BOOKS of this Compan 
they relate to CAPITAL STOCK, WILL BH CLOSED 
at Four o'clock p.m., on Tuesday, the 7th day of July 
next, and will be RE-OPENED immediately after the 
Half-Yearly General Meeting of the Company, to be 
held on the 7th day of August next, 
By order, 
“ JOHN Ni gos Fre.p, 
: Secretary and General M ° 
Chief Office : Horseferry end, — 
Westminster, 8.W., J une 27, 1896, 





RAMSGATE CORPORATION. 


WATER-WORKS. 
THE Council desire- Tenders for new 
BUILDINGS, comprising Engine-House, Boiler- 
House, Workshop, Stores, and Offices, also Station 
Superintendent’s House, to be erected at their White- 
hall Station. . 

Drawings and Specification may be seen on applica- 
tion to William A. M‘Intosh Valon, Engineer, at his 
Ramsgate Office, and copy of the Quantities obtained 
on depositing £8 8s., which will be returned on receipt 
by the Corporation of a bond-fide tender. 

Tenders to be sent in not later than Ten a.m., on 
Monday, July 6, addressed to the Chairman of the Gas 
and Water Department, and endorsed ‘* Water-Works 
New Buildings.” 

The Council do not bind themselves to accept the 
lowest or any tender. 

W. A. Hopparp, 


Town Clerk. 








MANUFACTURE AND SUPPLY OF GAS AT 
ATHLONE, BIRR, AND FERMOY. | 
HE Secretary of State for War is pre- 
pared to receive TENDERS for the MANU- 
FACTURE and SUPPLY OF GAS at Athlone, Birr, 
and Fermoy, during the period of Six Years from the 
lst of August, 1896. 

The existing Gas-Works at the above-named Places 
may be inspected, and Printed Forms of Tender, and 
any furtber Information obtained, on application to the 
Assistant Adjutant General, Lower Castle Yard, Dublin, 
or to the Officer in charge at the Stations specified. 

The Tenders are to be delivered at the Head-Quarter 
Office, Royal Barracks, Dublin, by Twelve o’clock 
Noon, on Wednesday, the 15th day of July, 1896, 
addressed to the General Officer Commanding, and 
marked on the outside “Tender for Manufacture of 


Gas.” 
A. Masor, 
Director of Army Contracts. 
War Office, Pall Mall, 8.W., 


June, 1896. 
PATENTS, DESIGNS, AND TRADE MARKS ACTS, 


to 1888. 

NOTICE is Hereby Given, that the 

Incandescent Gas-Light Company, Limited, of 
14, Palmer Street, Westminster, in the County of 
London, have applied for LEAVE TO AMEND THE 
SPECIFICATION of the Letters Patent No. 586, of 
1891, granted to Ludwig Haitinger for ‘“‘ An Improved 
Manufacture of Incandescence Bodies for Incan- 
descence Gas-Lamps.” 

Particulars of the proposed Amendments were set 
forth in the “ Illustrated Official Journal (Patents) ” 
issued on the 24th June, 1896. 

Any person or persons may give notice of opposition 
to the Amendment (on Form G), at the Patent Office, 
25, Southampton Buildings, London, W.C., within one 
Calendar Month from the date of the said ‘* Journal,” 

(Signed) H, Reaper Lack, 
Comptroller-General, 





ABEL AND Imray, 
Consulting Engineers and Chartered Patent Agents, 
28, Southampton Buildings, London, W.C., 
Agents for the Applicants, 


ISSUE OF STOCKS AND SHARES BY AUCTION 
UNDER PARLIAMENTARY POWERS. 


R, ALFRED RICHARDS undertakes 


the issuing by Auction of GAS AND WATER 
SHARES under Parliamentary Powers. 

He also holds MONTHLY SALES of GAS AND 
WATER SHARES atthe Auction Mart, Tokenhouse 
Yard, E.C. 

Terms for the issuing of Capital, and also for offering 
to auction Gas and Water Shares, and all Particulars 
relating thereto, may be had of Mr. Alfred Richards, 

Offices : 18, Finspury Circus, E.C. 


BY ORDER OF THE DIRECTORS OF THE 
SOUTHEND GAS COMPANY. 


SALE OF 400 SHARES, e 
R. ALFRED RICHARDS will Sell 
: by AUCTION, at the Mart, London, E.C., on 
Monday, July 6, at Two o’clock, in lots varying from 
Five to Ten Shares in each lot, 400 £10 SHARES 
(fully paid) in. the SOUTHEND GAS COMPANY, 
ranking for a Standard Dividend of 7 per cent.; the last 
Dividend on the same class of Shares having been at 
this rate. 
Particulars of the Szcrerary, at the Offices, 
SouTHEND; and of the AUCTIONEER, 18, FINSBURY 
Circus, B.C. 


HEBBURN MAIN GAS COALS. 


Yield of Gasper ton. ..... . 10,500 cub. ft. 
Illuminating Power ...... . 16°4 candles, 
Coke... sc ccccccccee « 68 percent. 
For Prices, f.0.b. Ship or Delivered by Rail, 
apply to 
THE WALLSEND & HEBBURN GOAL COMPANY, LTD. 
B Lombard Street, 


NEWCASTLE-ON-TYNE. 
W. RICHARDSON, Fitter. 


COKE-BREAKERS, 


PRICES REDUCED, 

(THOMAS & SOMERVILLE’S PATENT) 
New Design, with two Outting Rollers, making 
less Breeze than their old pattern, 
GEORGE WALLER & CO., 
165, QUEEN VICTORIA STREET, E.C., 

















And at STROUD, GLOUCESTERSHIRE. 


By order of the Directors, 
TO TRUSTEES AND INVESTORS. 


NOTICE OF SALE BY AUCTION BY 


ESSRS. CRAWTER, at the Faleon 


Hotel, Waltham Cross, on Thursday, July 23> 
1896, at Six for Seven o’clock precisely, of £3150 
PERPETUAL 4 per cent. DEBENTURE STOCK of 
the Waltham Abbey and Cheshunt Gas and Coke 
Company. 
The last Half-Yearly Dividends have been at the 
rate of 7 per cent. per annum on the Original Share 
Capital of the Company. The increase in the Con- 
sumption of Gas during the last Four Years amounts 
to10 million cubic feet ; and, as the neighbourhood is 
rapidly developing, a further increase of Consumption 
may confidently be anticipated. 

Particulars may be obtained of the Szorerary of the 
Company, Waltham Abbey, Essex; at the place of 
Sale; and of Messrs, CrawTeR, Land Agents and 
Auctioneers, Cheshunt, HERTs. 


NEWBATTLE GANNEL. 


Highest Results in Gas, & Excellent Coke, 











QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALEL_EITH,_N.B. 


THORNLEY GAS COALS 


WORKED BY THE 


WEARDALE IRON & COAL Co., Lo. 


OUT OF THEIR 
THORNLEY AND WHEATLEY HILL COLLIERIES. 





Analysis made by 
Messrs. J. & H. 8. PATTINSON, May 28, 1895, 
Yield of Gas per Ton . . 10,500 Cub. Ft. 
Illuminating Power . . 16-9 Candles. 
Coke (of good quality). . 67:5 per Cent. 
Sulphur .. . «+ . O88 , 
Ash. . 2 e's eo © © BIB yy 





For Price, &c., apply to the 


WEARDALE IRON & COAL Co.,Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 


BOLDON GAS COALS, 


Worked by THE HARTON COAL CO., LTD. 
Output about 8000 tons per day. 


ANaLysIs— 
Yield of Gas per ton. , 10,500 Cubic Feet,’ 











Illuminating Power. . 16°9 Candles. 
Coke. « «© «© «© © 2 66°7 Coke. 
Sulphur 28 © © @ 8 0°86 Sulphur, 
Ash A . . o . . . 2°04 Ash, 








Boldon Gas Coals are supplied under 
contract to 
The Gaslight and Coke Company, South 


Metropolitan Gas Company, Commercia} 
Gas Company, Imperial Continental Gas 
Gas Company, 


Association, aay oy 
L’Union des Gaz (the Continental Union 
Gas Company), Crystal Palace District 
Gas Company, Danish Gas Company, 
Bombay Gas Company, San Paulo Gas 
Company, Alliauwce and Dublin Con- 
sumers’ Gas Company, Ipswich Gaslight 
Company, Newcastle Gas a Sun- 
derland Gas Company, South Shie ds Gas 
Sg ag and to many other Companies 
at Ho 





me and Abroad. 
HARTON COAL COMPANY, 


Newrcastle-on-Tyne. 
W. H. PARKINSON, 
FITTER. 
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Sizes of Elevators and Con- 


A VEYORS of every class, for Coal, Coke, Me- 
chanical Stoking, and all other purposes, made and 
erected by the NEW CONVEYOR COMPANY, LTD., 
Transport Appliance Works, SMETHWICK. 


(ALL NEW PATTERNS) 


BIRMINGHAM. 





HUNTER’S 


OXIDE OF IRON. 


James Hunter, Mrvzr, anp SHIPPER OF 
NATURAL IRISH BOG ORE. 
This Estate yields the finest and most uniform 
quality in Treland ; and the quality is guaranteed, 
Samples and Prices on application. 


5, PRINCES STREET, PORT GLASGOW. 


Telegrams: “Huntzr, Port Giaseow. 





Hotmsive Gas Goats. 


PRESENT DAILY PRODUCE. OVER 4000 TONS. 


Latest Anatysts—By Cuantzs Pamutrs, Gas 
Examiner to Rotherham Corporation. 


Yield of Gas Per Ton. . 11,205 Cubic Feet. 
Illuminating Power, 16,7, Stand. Sperm. Candl. 
Coke (of good & pure quality) 133 Cwt. Per Ton. 
Sulphur - Alittle over 1 Per Cent. 

oo ee ep ecece Under l Per Cont, 
Tar. . . . . 168 Lbs. (Avoir.) Per Ton. 
Ammoniacal Liquor 108 Lbs. (Avoir.) Per Ton. 


HOLMSIDE GAS COALS are supplied to the 
“argest Gas Companies in England and on the 
‘European Continent; London alone consuming 
about half the produce. 


‘Sourn Moor Petron Gas CoALs. 


PRESENT DAILY PRODUCE AVAILABLE 2500 TONS. 
3Resvuuts or DirFrerent ANALYSES :— 


Yield of Gas Per Ton. . 10,500 Cubic Feet: 
Illuminating Power .17 Stand. Sperm Candl. 
Coke (of excellent quality) . 134 Cwt. Per Ton. 
Sulphur . . . a7 . e e ° 1:13 Per Cent. 
Ash. . « « « © « © e » 1°84 Per Cent. 
Tar. . . . ~ «180 Lbs. (Avoir.) Per Ton. 
Ammoniacal Liquor 944 Lbs. (Avoir.) Per Ton. 


The HOLMSIDE and SOUTH MOOR COAL- 
-FIELD possesses a very great quantity of the 
best Coal; and, whilst other Coal-Fields are 
becoming exhausted, this one is only being 
opened out, so that the quality of both the 
HOLMSIDE COALS, and the SOUTH MOOR 
COALS may be relied upon for all practical 
purposes. 

These Coals may be bought through the 
Principal Merchants in England, or direct from 


MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-UPON-TYNE. 


| THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED, 

oe 

“DE MARE” COMPANY. 


ene ee 


THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED. 


a Vv. -— 
“SUNLIGHT” COMPANY. 


THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED, HEREBY GIVE 
NOTICE, as follows :— 


The Company’s Patent 
has been declared VALID 
ON ALL POINTS after a 
Fifteen-Day Trial. 

The Invention was de- 
scribed by Mr. Justice 
Wills as a “PIONEER 
INVENTION.” 

The Patent HAS BEEN 
GIVEN A WIDE CON- 
STRUCTION; and it 
was held that the pro- 
tection given by it was 
not confined to Mantles 
manufactured according 
to the particular prescrip- 
tions set out inthe Speci- 
fication. 

The Judge held that a 
Mantle, even if made in 
a different form or shape 
(such as the “De Mare” 
Fringe or Plume), IS 
STILL AN INFRINGE- 
MENT of the “ Wels- 
bach ” Patent, 

Judgment for an IN- 
JUNCTION, WITH 
FULL COSTS, has been 
given against the “De 
Mare” Incandescent Gas- 
Light System. 

Judgment was given 
AGAINST the “Sun- 
light” Incandescent Gas- 
Lamp Company, Limited, 
on the question of 
the VALIDITY OF 
THE PLAINTIFFS’ 
PATENT. 


nel Last about 100 hours. 


“WELSBACH” 
MANTLES. 


VALIDITY. 


NATURE OF 
INVENTION. 


SCOPE OF 
PATENT. 


SHAPE OF 
MANTLE. 


“DE MARE” 
JUDGMENT, 


“ SUNLIGHT ” 
JUDGMENT. 


Last about 1000 hours. 


“Sunlight” Mantles 
BURN DOUBLE THE 
GAS to produce the same 
candle power as the In- 
candescent Gas - Light 
Company’s Mantles. 

Users of “Sunlight” 
Mantles are applying to 
the Incandescent Gas- 
Light Company to 
REPLACE THEM 
BY THEIR OWN 
MANTLES. 

Users of the Incandes- 
cent Gas-Light Company's 
Mantles upon “Sunlight” 
Burners ARE IN- 
FRINGERS OF THE 
COMPANY’S PATENT, 
AND WILL BE AT 
ONCE PROCEEDED 


WARNING. 





AGAINST. 





Certificates of the 
Validity of the Company's 
Patent have been granted 
both by Mr. Justice 
Romer and Mr. Justice 
Wills entitling the Com- 
pany to Solicitor and 
Client Costs, which will, 
IN ALL CASES, BE 
RIGOROUSLY EN- 
FORCED. 

The Incandescent Gas- 
Light Company WILL 
TAKE PROCEEDINGS 
AGAINST ALL PER- 
SONS INFRINGING 
THEIR PATENT, 
WHETHER 

MAKERS, 
WHOLESALE 
DEALERS, 
RETAILERS, 
or 
USERS. 

Users of the Company’s 
Mantles upon Burners 
not sold by the Company 
ARE INFRINGERS. 

Judgments have already 
been obtained against 
such users from Mr. 
Justice Chitty, Mr.Justice 
Stirling, Mr. Justice 
Kekewich, and Mr. 
Justice North. 


FAITHFULL & OWEN, 
11, Victoria Street, 


Westminster. 
Solicitors to the Incandescent Gas- 
Light Company, Limited. 


COSTS. 


INFRINGERS. 


“LIMITED 
LICENSE ” 
WARNING. 


4pril, 1896. 





NOTICE, 


The attention of the METEOR 
INCANDESCENT LIGHTING COM- 
PANY, LIMITED, having been again 
called to the Advertisements inserted in 
various papers by the Incandescent Gas- 
Light Company, Limited, of Palmer Street, 
Westminster, to the effect that the 
“Meteor” Incandescent Gas-Lights are an 
Infringement of their Patents, and that they 
will bring Actions for Infringement 
against all persons found dealing in any 
manner with such Lights, the METEOR 
INCANDESCENT LIGHTING COM- 
PANY, LIMITED, HEREBY GIVE 
NOTICE that they are advised that the 
“Meteor” Incandescent Lights inno way 
infringe any of the Patents of the Incan- 
descent Gas-Light Company, Limited, that 
an action has been commenced to restrain 
such threats, and that they are PRE- 
PARED TO FULLY INDEMNIFY ALL 
PURCHASERS, DEALERS, AGENTS, 
and USERS of their Lights against any 
Legal Proceedings on the part of the In- 
candescent Gas-Light Company, Limited. 


WILSON, BRISTOWS, & CARPMAEL, 


1, Copthall Buildings, London, E.C., 


Solicitors to the Meteor Incandescent Light- 
ing Company, Limited, of 35, New Broad 
Street, London, E.C. 
Nov. 80, 1895. 





Feap. 4to, Cloth, price 7s. 6d., post free. 


Practical Photometry. 


By William Joseph Dibdin, F.LC., F.C.8. 
Lonpon: Walter King, 11, Bolt Court, Fleet St., E.C. 
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TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 


FIRE-CLAY & BRICK WORKS, 


STOURBRIDGE, 





Manufacturers of Sse benORrs, GLASSHOUSE 
FURNACE &,.BLAST-FURNACE BRICKS, LUMPS, 
TILES, and every description of E FIRE-BRICKS. 
Proprietors of 
BEST GLASSHOUSH POT & CRUCIBLE CLAY. 
SHreMENTs PROMPTLY AND CAREFULLY EXECUTED. 


Lonpon Orrice: R. Curn, 84, Ory Broap 8r., E.C. 





ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW. 





Prices and — Je _ a Scotch Cannels on 





[,ONDONDERRY (AS ({OALS 


MARQUIS OF LONDONDERRY’S 
COLLIERIES, 


COUNTY OF DURHAM. 


Available output up to 5000 tons per day. 
Yield of Gas 11,000 cubic feet per ton of 
Coal as per analysis by 
Mr. John Pataasen, .C.S., F.LS, 


For PRICES AND PARTICULARS, APPLY TO 


S. J. DITCHFIELD, 





SEAHAM HARBOUR, COUNTY OF DURHAN. 





THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
Lonpon OFFICE: 

970, CANNON STREETZ, E.Ce 





HEATHCOTE GAS COAL, 





RICH 





ABOVE THE AVERAGE IN WEIGHT AND 


MAINTAINS A HIGH STANDARD 





ILLUMINATING POWER AND YIELD OF GAS. 


QUALITY OF COKE. 


IN RESIDUALS. 





THE GRASSMOOR Co., Lo., CHESTERFIELD, 





HISLOP’S parent REGENERATIVE SETTINGS or GAS-RETORTS. 





THESE SETTINGS ARE POSITIVELY UNRIVALED IN PRODUCTIVE CAPACITY, DURABILITY, AND SIMPLICITY OF MANAGEMENT. RETORTS OF ORDINARY DIMENSIONS CAR- 
BONIZING FROM 18 TO 24 CWT. OF ENGLISH AND 21 TO 26 CWT. OF SCOTCH COAL PER 24 HOURS, DEPENDING UPON THE NATURE OF THE COAL, AND PRODUCING UP TO FULLY 
13,000 CUBIC FEET PER MOUTHPIECE IN THE SAME TIME, AND WITH THE SMALLEST EXPENDITURE OF FUEL ATTAINABLE, AND RETURNING IN PROFIT THE ENTIRE COST OF 
ERECTION WITHIN TWELVE TO EIGHTEEN MONTHS; AND THUS REDUCING TO INSIGNIFICANGE THE INCREASED COST OF THESE SETTINGS OVER 
THE COMMON OR GENERATOR FURNACE SYSTEMS. 


THESE SETTINGS ARE EXTENSIVELY ADOPTED, AND ARE ERECTED UPON THE SHALLOW AND STAGE FLOOR PLANS. THEY ARE ADAPTED TO ANY 


EXISTING ARRANGEMENTS, AND PERFECT SATISFACTION GUARANTEED. THE COMPOSITION OF FIRE-RESISTING AND OTHER SPECIAL FIRE-CLAY 
MATERIALS FURNISHED 18 OF THE HIGHEST ORDER; AND THE SYSTEM AS A WHOLE, AS NOW PERFECTED, IS THE RESULT OF LONG EXPERIENCE AND 
CAREFUL STUDY OF THE PRINCIPLES OF GASEOUS FIRING 
Drawings and ns are furnished for the complete erection of Benches, including Retort and Bench Mounting of the most modera and approved 
description ; or existing Ovens fitted up with the Patentee’s arrangements. 


Full Particulars may be had on application to the Patentee’s Agents: Messrs. JONAS DRAKE AND poe Retort Setters and General 

Carbonizing erg Ovenden, Halifax, Yorkshire, Sole Agents for England, Wales, and Foreign Countries ; C. M. HAMILTON, Retort Setter 

and Contractor, 5, Stuart Street, Shawlands, Glasgow, Agent for Scotland and Ireland; and to the Principal Agent, R. F. HISLOP (Son of 
Patentee), General Constructing and Carbonizing Engineer, Gas-Works, Paisley, N.B. 





HISLOP'S PATENT HYDRAULIC MAIN SEAL-REGULATING AND TAR-EXTRACTING VALVE is @ Sine qua non, 


To THE-SATISFACTORY WORKING OF THE HYDRAULIC MAIN UNDER THE REGENERATIVE AS WELL AS OTHER 
"SYSTEMS OF RETORTS. BEING LARGELY ADOPTED AND AFFORDING THE HIGHEST SATISFACTION. 
The Patentee’s SELF-SEALING CAPS FOR THE TOP OF ASCENSION-PIPES, and his “SPECIAL” FLUE PORT BOXES, are most 
important additions to his Carbonizing Plant, 


SPENT LIMES NO LONGER WASTE PRODUCTS. 


Under G. RB, HISLO! all Spent Limes are effectively recovered at from one-third to one-half the cost of Now Line. 
sprapmadee nd - hy Pamphlets from Principal Agent, 
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UNEQUALLED. Awarded HIGHEST MEDAL and DIPLOMA 
Gas Companies are solicited to try Samples of the at the Newoastle-on-Tyne Royal Mining 


MIRFIELD 
BLACK BED GAS COAL. 
Prices and Analysis on application. 


MIRFIELD (GAS-COAL) COLLIERY COMPY- 
RAYVENSTHORPE, sear DEWSBURY. 


JAMES OAKES & Co., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 


‘ Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 
Manufacture and keep in Stock at their Works 
(also large stock in London) 
ag and a yee tg pi 14 to 48 inches 

d make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without joints, COLUMNS, GIRDE RS, 
SPEC OAs INGS, &e., required Gas, 
Water, Railway, Telegraph, ‘Chemical, olliery, 
— other Companies. 
oTE.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets; doing away with bolts, nuts and covers, 
and rendering leakage impossible. 


LOW MOOR BLACK BED 
GAS COAL. 


YIELD OF GAS PER TON - 10,375 CUBIC FEET. 
ILLUMINATING POWER - 17°50 SPERM CANDLES. 
Get > 24-3 3% 75 PER CENT. 











Prices, f.0.r. or f.0.b., on application to 
GEORGE & JOHN HAIGH, 
RAVENS LODGE AND CONYERS’ COLLIERIES, 
DEWSBURY. 


A TRIAL IS RESPECTFULLY SOLICITED. 








LITTLE & GRAHAM, Lo. 





THE 
INCLINED RETORT 
SPECIALISTS 






TRANSPORT APPLIANCE WORKS, 
SMETHWICK, 
BIRMINGHAM. 





and Industrial Exhibition, 1887, 
for 


CANN EL & COAL. 





ryNEe 
BOGHEAD 
CANNEL. 


Yield ofGasperton. «+ + + « « 18,155 cub. ft. 
Illuminating Power. «© +» + « « 38°22 candles. 
Cokeperton «+ + + «+ we ee 1,301°88 Ibs, 


EAST PONTOP 
GAS COAL. 


Yield ofGasperton. »- + « « « 10,500 cub. ft, 
Illuminating Power. . +. +» « + 17°8 candles, 
GOO 8-0 8 8a 8 8 reece 70 per cent, 


SOUTH PELAW MAIN 
GAS COAL. 


Yield ofGasperton. »- » « + + 10,500 cub. ft, 
Illuminating Power. . » » + « 16°83 candles, 
OR 0 fe 05s etch 0 eee 73'1 per cent, 





For Prices and complete Analysis, apply to 
THOS. W. DANCE & SONS, 


Coat Owners, NEWCASTLE-ON-TYNE; 
oR 


E. FOSTER & Co., 


12, JoHN STREET, ADELPHI, Lowoon, W.é@. 





R. LAIDLAW & SON 


CAS & ike OF Saal ENCINEERS-. 










SIMON WORKS, 








EDINBURGH. 








GLASGOW. 





ROUND or square 


STATION 


(ALL SIZES) METERS. 








a7 aMatete® 


CONSUMERS’ 


WET & DRY GAS-METERS. 





PREPAYMENT 


AND 


COMPENSATING 


METERS. 


6, LITTLE BUSH LANE, 


E.C. 








ic WR Mai 
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WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Litd., 
— ~ WORTLEY FIRE-CLAY WORKS, , == 
| Near LEEDS, = 





lowing advantages of their Retorts:— 

1, Smooth interior, preventing adhesion of | 
Carbon. 

2, They can be made in one piece up to 10 feet 


in 
8. Unitormit in thickness, ensuring equal [iim 
Expansion and Contraction, 


PATENT 


MACHINE. MADE GAS- RETORTS 
THE THAMES BANK IRON 60. 


UPPER GROUND STREET, LONDON, S.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS, 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 
Sole Manufacturers of LYON’S “ PATENT” GAS-MAIN SYPHONS. 


AGENTS FOR 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 
PETTIGREWS PATENT 


DUlphate of Ammonia Plant 


ON THE CONTINUOUS SYSTEM 


Is the newest in the Market, and is the outcome 
of practical experience in Sulphate Making. 


Old Systems easily and cheaply converted. 
ANY SIZE ERECTED COMPLETE AT 
HOME OR ABROAD. 
Write for Particulars, Testimonials, and References to 


GEO. PETTIGREW & Co., 


GAS AND CHEMICAL ENGINEERS, 
MIDDLESBROUGH-ON-TEES 

















ENF 
HAS SIX 





IT IS 300 F FF DIAS. 


% LIFTS, EACH 30 FT DEEP, & 
6 HAS NO ROPES OR “S 
oO” SPIRAL GUIDES. WA 
Yo Cy 

Yast LOS 
So &9 














GIRDERS, ROOFS, & ALL KINDS OF 
STRUCTURAL IRONWORK. 


London Office: 60, QUEEN VICTORIA STREET, E.C. 


* Telegraphic Addresses: ‘GAS LEEDS" “ ECLARAGE, LONDON,” 















NOW READY. Large 8vo. Handsome Cloth, 25s. 


Second Edition. Revised and aus Fortis Peazites. with 154 Illustrations and 
e of 


GAS, OIL, & AIR ENGINES: 


(A PRACTICAL TEXT-BOOK ON) 
OR INTERNAL COMBUSTION MOTORS WITHOUT BOILER. 
By BRYAN DONKIN, M.Inst.C.E., M.Inst.M.E. 
“The pest BOOK now published on Gas, Oil, and Air Engines.”"—The Engineer. 
“‘ A THOROUGHLY RELIABLE and exhaustive treatise.”—Indian E: 


“Tt would be difficult to imagine a better book. It tells wiTH RARE LUCIDITY AND 
FoRCE all we want to know about these heat motors.”—Science and Art of Mining. 








LONDON: CHARLES GRIFFIN & CO.,LTD., EXETER STREET, STRAND. 


ARROL-FOULIS 
Patent Automatic Machinery 


FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 
(See Ilustrated Advertisement, June 2, p. 1204.) 


™ Climax of Regenerative Gas Lighting |! 


. Tem 


“VERTMARCHE” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 




















LIGHT for LIGHT 
less than Bee the 3 ag of any other 





Regenera Lamp. 
Manufactured in England. 


fs as FENRY (RENE & SONS, 


eee’ 153 & 155, CANNON STREET, 
LONDON BRIDGE, E.C. 


ParriounaRs AnD Paiczus Faux. Aounts WantEp, 


GAS & WATER PIPES 
CASTINGS OP EVERY DESCRIPTION, 


MANUFACTURED BY THH 


CLAY GROSS COMPANY, 
CHESTERFIELD. 














TRADE TELEGRAMS: LONDON OFFICE: 
C X G | “sackson” | 12, surwoon PLACE, 
MARK. CLAY CROSS. Ww. 
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CANNON GOLD-MEDAL i? 


“HERCULES” GAS-GOOKER. 


THE BEST STOVE ec SN COSTS AT LEAST 


FOR HIRING OUT. BO Per Cent. LESS 


MAINTENANCE. 








CAST-IRON 


_INAMELIED ih iti@g = STRENGTH AND 
Ze — ~ ge «DURABILITY. 





Zi 


IMPORTANT TO GAS COMPANIES. 


‘ This Gas-Cooker has met the demand of Gas Companies for a Cast-Iron Gas-Cooker with an interior of PURE 
PORCELAIN ENAMEL. This Cast-Iron Enamel is the result of a special process known as “ Porceliron.” 
ADVANTAGES OF , 1.: Superiority over Enamelling on Sheet Iron ; 
C AST-IRON Strength and Durability being obtained. 
2. Will not chip or wear away. 
ENAMELLED 8. Not affected by action of Grease, Heat, &c. 
INTERIORS. %. Absence of Pin Holes; and therefore Rust Proof. 


By using the ‘‘ Hercules” Gas-Cooker, you have a Stove which will last longer than any other Cooker in the 
Market. We have met with perfect success; and for the purpose of directly bringing this Cooker before Gas Engineers, 
we are willing to send any size Cooker for inspection. 





Inside Dimensions of Oven. . Average Cost | List Price with interior 
No Hot-Plate. Height Burners on | three meals per | Enamelled complete, 

i over all, Hot-Plate. | day. Gas 3s. 6d.} and Enamelled Crown 
High. Wide. lo L : per 1000 c. f. Plate. 








2d. £4 12 each. 
2d. 6 15 
24d. 6 10 ” 


2018 26-inch | 12-inch +i 21 by 17}-inch | 86-inch 6 
0 
0 
8d. 718 6 ,, 
0 
0 
0 


2018 |26 ,, 114 ,, 23 ,, 194 86 ,, 
2015 |26 ,, | 16 ,, . a ee 86 ,, 
2016 26, |18 ,, ’ 27 ,, 284 ,, 86 ,, 
2017 | 26 ,, | 20 ,, 29,254 , | 86 ,, 
2018 (26 ,, | 23 ,, » | 81,, 9% 86 ,, 
2019 | 26 ,, | 24 ,, co Ml a 


8d. 9 4 
44d. 42 10 
6d. 13 8 


” 
” 


D160 Or» & bo 


” 



































NOTE.—No extra charge for Enamelled Crown Plate. The Shelf Rests are 
Enamelled without extra charge. 


THE CANNON HOLLOW-WARE CO., Ltd., 


DEEPFIELDS, Near BILSTON, STAFFS. 
London Show-Rooms: 58, HOLBORN VIADUCT, E.C. 
Established 1826. . 2% Send for COMPLETE LIST (Post Free). 
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~ ALEX. C, HUMPHREYS, M.Inst,C.E. A. G. GLASGOW, M.E. 


~ Messrs, HUMPHREYS & GLASGOW 


Haye constructed their EUROPEAN type of 


CARBURETTED WATER-GAS PLANT 


At the following Gas-Works :— 





Copenhagen . +--+. +s 700,000 sae Ft.| Liverpool... . . . . 5. 2,500,000 Cub. Ft. 
Sao 2 1,700,000 rs sa" SS ese 1,250,000 ,, 
Glasgow - - - + + + = 300,000 _ Cs, Mee 8 lS SCI SE 1,000,000_ ,, 
Brussels . .- - + + «© « + 700,000 _ i, SE ck a 9 oe eee 1,500,000 __—i,, 
Santiago .-.-.--. ++... 400,000 _ ,, Ss 8 no ew ce 750,000 _ is, 
Swansea. - s+ + ses 700,000 _ ,, Sec aia a Saget aa 1,000,000 __—ié=, 
0 a 600,000 __—i,, Newburgh,N.Y.. . . . . . 350,000 _,, 
And haye now under Contract :— 
Belfast (Second Contract) - - 3,500,000 cam Ft.| St.Joseph,Mo. . ... . 750,000 Cub. Ft. 
Edinburgh. ..... =. 2, 000, 000 : | #olvoke. Mass. 2° - . . ay 
Tottenham (Second Contract) . 750, 000 ” pres OF pap te 
Winchester . - .. - - 200,000 _,, Se. , 
ae 125,000 _,, Stockton-on-Tecs . . - - 600,000 
Manchester - - +--+. - 3,000,000 __, Stockport - - -.. . . 600,000 .,, 
Brussels (Second Contract) . 700,000 | Norwich .. - ++. |3§,2360,000 -;, 


In addition to which the previous Installations of The Gaslight and Coke Company under this System have 
a total capacity of 10,000,000 cubic feet per diem. 
9, Victoria Street, United States Office, 


London, §.W. Telegrams: ‘‘EPISTOLARY, LONDON.” 64, Broadway, New York. 


JOHN BROWN & CO., Lrp., SHEFFIELD. 


Proprietors of 


ALDWARKE MAIN, CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS COAL 


Analysis: 12,600 Feet of 19-Candle Gas per Ton. 
Value in Pounds of Sperm, 820°80. 


WERY FREE FROM™M IMPURITIES. 











TELEGRAMS: “ATLAS, SHEFFIELD.” 


A SPECIALT Y.= 


Telephone No. 43. 
HALIFAX EXCHANGE, 


CONTRACTORS. 
FURNACE BUILDERS. 











GASEOUS FIRING 


Telegraphic Address: 
“ DRAKESON, HALIFAX.” 


GAS ENGINEERS. , 
RETORT SETTERS. 


















































































IRONFOUNDERS Kc. ke. 
“tank MAKERS <a — FURNACES. — «SOLE MAKERS OF 
“MITTONS” FOR ENGLAND, WALES Jy ABROAD. “SETTLES” 
PATENT SELF PATENT COMBINED 
-~ SEALING - SEAL-REGULATING 
RETORT-LI O. Lonoon OFFice; FLUSH-VALVE. 




















= 60.QUEEN VICTORIA St. EC.=- 
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STOURBRIDGE 


RETORTS AND FIRE-BRICKS, 


BEST QUALITY. 


KING BROTHERS, STOURBRIDGE. 


{See Illustrated Advertisement, June 2, p. 1243.) 


BOWENS Ltd. Successors, 


STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS ; LUMPS, TILES, &c., of 
every description. 


Established 1860. 


OXIDE OF IRON. 


NATURAL BOG ORE FROM OWN MINES. 
Samples and Prices on application. 


w™.H. MULLER & CO., 


81, PALMERSTON BUILDINGS, LONDON, E.C. 


TRADE MARK: ‘‘ Compascum.’’ Telegraphic Address: ‘‘ FERRUM.”’ 

















J. & W. HORTON 


ETNA WORKS, 
SMETHWICK, 















NEAR BIRMINGHAM 
(Established 50 Years), Manufacturerg 
PATENTEES description of 
AND Gas Apparatus, 
MANUFACTU RERS Cast and Wrought Iron 
Tanks, Purifiers, Con- 


densers, Scrubbers, Retort- 
Lids, Cross-Bars and Screws, 
Wrought-Iron Boilers for Sta- 
tionary, Portable, and Marine 


Engines, Sugar Pans, Coolers, 
Clarifiers, Punts, Boats, Bridges, 
Girders, Roofs, Cisterns, Oil-Tanks, 


Melting-Pots, Crucibles, Salt-Pans, Arch 
and Range Boilers, and every description 
of General Ironwork. 











Drawings, Specifications, and Estimates supplied. 





Fee MH A. 


MAIN, 


GAS COOKING ano HEATING STOVES, 


92, ALDERSGATE STREET, 


KINNING PARK, 


LONDON, zc. & GLASGOW. 








LONDON. 





JAMES MILNE & SON, Loo. 
GAS ENGINEERS, 


MILTON HOUSE works, EDINBURGH. 
GLASGOW. 





LEEDS. 











“The Force of the Piston Pump with the Capacity of the Centrifugal combined.” 
JOHNSON’S PATENT 


PUMP AND EXHAUSTER 





VACUUM PUMP AND CONDENSER. 


No Priming, Valves, or Frictional Gg. 
Working Parts. = 
The Pump of the future for quickly 


and economically moving large 
Bodies of Water, Semi-fluid, &c. 












This Pump becomes com- 
pletely Air-tight, as all the 
working parts are packed 


— “neking’ "mow 27, CHARLES BS7., © 
‘ect 
VACUUM PUMP. BRADFORD. 


26/a7in. Vacuum given. 


ROTARY AIR PUR 


DRUM ENGINEERING Co. 





iiimees Sie mid 





Blowers and Exhausters guaranteed, even ata slow speed, 
to give a working pressure of 3 lbs. and upwards, and 
this without losing power by creating frictional Heat. 








—~— 
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GODDARD, ESSE, & WARWER'S 


IMPROVED 


Sulphate of Ammonia Apparatts. 


The most successful and approved Apparatus known 
up to the present time, 








FOR REFERENCES, PARTICULARS, TESTIMONIALS, AND PRICES 
APPLY TO 


GODDARD, MASSEY, & WARNER, 


ENGINEERS, 
NOTTINGHA M. 


The Apparatus has been supplied to the following Firms— 


BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING, 
CHANCE BROTHERS,.OLDBURY (Four Arpanatus). 
RUNCORN SOAP & ALKALI CO., Limited, RUNCORN, 








NETHAM CHEMICAL CO., Limited, BRISTOL. 
ANIMAL CHARCOAL CO., Limited, SHADWELL: 
WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


And to the following Gas Companies and Corporations— 





ILKESTON. BURY. CHOBLEY. 
WIDNES. BRIGHOUSE. WHITEHAVEN. 
HALIFAX. MARKET HARBRO’ 

ALTRINCHAM, PRESCOT. pri SHIELDS. 
DENTON. SOWEERBY BRIDGE. IPSWICH, 

8T, ALBANS. LEICESTER. BOURNEMOUTH. 
DUKINFIELD DARWEN, SALFORD. 
NORTHWICH. NELSON. LUTON. 
HUDDERSFIELD. ORMSKIRE. HAMPTON COURT. 








HARPER & MOORES, 


STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Olays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND. 
BSTABLISHED 1836, 


JOSEPH CLIFF & SONS, 


INCORPORATED IN 
THE LEEDS FIRE-CLAY COMPANY, Ltd., 


WORTLEY, LEEDS. 


LONDON Orrices & Duréts: 
Baltic Wharf, Waterloo Bridge. 
WHARVES NOS, 2 & 4, INSIDE 6.N. 

GOODS YARD, KING’S GROSS, N. 
LIVERPOOL: 
16, Lightbody Street. 


































Have been made 
in large quantities 
for the last twelve 
years; and during the 
whole of that time, have 
been in regular use at most 
of the largest Gas-Works in the 


cellent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works. 





THE PEEBLES PROCESS. 


The Oil Gas Enrichment Company’s Patents. 








This Process for Enriching Coal Gas has now been adopted by nearly 
&O Gas-Works at Home and Abroad, and continues to give complete 
satisfaction. 


VERY LARGE PROFITS HAVE ACCRUED AT 


GAS-WORKS WHERE IT IS IN OPERATION; 


AND THE TROUBLE ARISING FROM NAPHTHALENE DEPOSITS HAS BEEN REMOVED. 
Reference is kindly permitted to the Engineers of the following Gas-Works: 


ST. HELENS, SOUTHPORT, 


BROMLEY (KENT), 


CHORLEY, HUYTON AND ROBY, 


and to upwards of thirty Gas-Works in Scotland. 





For further Particulars, apply to the Licensees— 


R. & J. DEMPSTER, Ltd. 


GAS PLANT WORKS, NEWTON HEATH, MANCHESTER. 
*.* Please note that our Advertisements will in future regularly appear in this space—viz., the inside 


of the last leaf of the JOURNAL—+to facilitate reference by our customers. 
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HE ~PARKINSON” 


GOLD... MHDAT, 


GAS COOKER. 


SPECIAL FEATURES. 




















May now be had with either 
Cast or Wrought Iron Enamelled 
Linings, very easily cleaned, and 
practically indestructible. The 
«“ Parkinson” Cooker is now fitted 
with the registered Cast-Iron 








Hinged Gate—an invaluable con- 





 trivance for ensuring a clean, well- 
— ventilated Oven. 


WHAT GAS ENGINEERS SAY :— 
‘‘T have no sort of hesitation in testifying to the excellence and effectiveness of the Gas 
Cookers. Give no trouble, bake admirably, and cook to perfection.” 
JOHN L. COCKER, Merthyr Tydvil Gas Company. 


‘“‘ They are giving our customers universal satisfaction.” 
B. W. SMITH, Smethwick Gas-Works. 








WHAT COOKERY TEACHERS SAY :— ; 
“The teachers express themselves as thoroughly pleased with them, and have put them to 
very considerable tests.”’ R. P. WARD, Cheshire County Council. 








‘¢ During last winter we used them at all the centres where we cooked by gas; and we shall 


continue to do so until we find they are superseded, which I consider unlikely.” 
MATILDA LEES DODS, Principal, 
Birmingham and Midland School of Cookery. 


“It is easy to manage, very good in its results, and most economical in the consumption of 
gas. Pastry, bread, cakes, and meat are all equally well cooked and beautifully browned in the oven. 


The grilling, boiling, and simmering arrangements are perfect.’ 
I am, Gentlemen, yours faithfully, 


(Signed) SOPHIE THWAITES, International School of Cookery, Liverpool. 


Adopted by many LONDON AND PROVINCIAL GAS COMPANIES, 











COTTAGE LANE WORKS, CITY ROAD, H BELL BARN ROAD WORKS, 
X.ON DD ON .| BIRMINGHAM I. 
Telegraphic Address: ‘“‘!INDEX.” Telegraphic Address: ‘‘GAS-METERS.” 


[See also Advt. p.1438. 
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